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ADVERTISEMENT. 



The Introductory part of this volume is entirely new, and 
has been prepared v^ith the intention of making the subjects 
of which it treats, understood with the greateawfcisible facility 
by youth ^ and private students. More than forty new cuts 
have been added to this part of the work, and by means of 
which it k believed that any persoDi with ordinary diligence, 
may understand the elements of crystalldgraphy in a few 
days. 

In the descriptive part of the work, the synonyms have been 
chiefly omitted, as occupying a considerable portion of space 
without any adequate advantage to the beginner. The more 
rare varieties have also been lefl out for the same reason. 

Corrections have been made in most parts of the volume , 
some of them in consequence of the kindness of scientific 
friends, and the whole, it is hoped, made more acceptable to 
the public, both in respect to accuracy and price, than the 
former edition. 
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INTRODUCTION TO MINERALOGY. 



In th^e acquirement of knowledge, by study, there is no 
greater incentive to perseverance, than a consciousness of 
having made progress. It is on this account that I shall at 
once introduce my young students to the practical study of 
minerals, without first incumbering their memories with a list 
of technical words, of which, at present, they are supposed to 
know nothing. 

Suppose, then, that we have before us three minerals, of 
the names and qualities of which the pii|»il is entirely ignorant, 
and that these are common quartz, coraman limestone, or car^ 
banate of lime, and iron ore> Th|iie are selected as being 
widely disseminated, and therefore be found in almost every 
section of country. 

In their appearance, the two substances first named may 
resemble each other, viz. in colojiir, form, and transparency; 
but in these, as well as in nearly; every other respect, they 
both di^r from all the varieties of iron ore, which are more 
weighty, and generally of a darker colour. The most obvioufi 
properties of quartz are a splintery fracture, a vitreous, or 
glassy lustre, and such a degree of hardness as to scratch 
glass, and give fire with steel. 

Quartz is also most commonly of a light colour, and more 
or less transparent. Limestone has' an uneven fracture, a 
glimmering, or shining lustre, is so sofl as readily to be 
scratched by a knife, and never scratches glass. The lime 
effervesces, or seems to boil, when a drop of sulphuric acid is 
made to touch it ; and when strongly heated, becomes opaque, 
and if then a little water be thrown on it, falls into fine pow- 
der, which is well known under the name of quicklime. On 
the quartz the acid has not the least effect, and when this sub- 

■ ■' ' . I ! II I I ■■■■■»■ I I !■ ■ ■ .... I 

What are the three mineral9| the qualities of which it is here proposed 
to examine ? — ^Why are ihese three selected ? — In what respects do 
common quartz and limestone resemble each other ?— How may lime- 
Btone and quartz be distinguished from each other ? 
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stance ia heated and tlirown into water, it only cracks in pieces 
like glass, but is not reduced to powder, like the Ume. 

Besides their greater weight, and darker colour, the iron 
ores have a lustre which is metallic, that is, like a metal, or 
are dull aad earthy, having no lustre at all. Many kinds of 
iron ore are attractedby the magnet, especially when reduced 
to small particles. Carbonate of lime, and quartz, never pos* 
sess this property. If the iron ore is not magnetic in its natu< 
ral stale, it becomes bo after being heated on charcoal with 
the blowpipe («e^ Hoiepipe). 

Thus the difference between quartz, limestone, and iron 
ore, is readily distinguished, and may be at^ed in a few words. 
The quartz is hard, scratches glass — cannot be scratched by 
a knife, is not effected by the acids, and does not bum to 
quicklime when heated. The lime yields to the knife, effer- 
vesces with acids, bums to quick lime, and never scratches 
glass. The iron ore is dark coloured, heavy, and is either 
magnetic, or bc^urimtis >:o nflor lieing heated on charcoal. 
Iron alsd sirikes :i Itiack cotmir with powdered nutgalls, after 
being diesolvud in diluted sulphuric acid. 

Thus tlie limmcr, by mcatis of a little acid, a magnet, and 
a few piet^G!^ ofcliaicoal, or a blowpipe, can, in a few minutes, 
enable biiiisi;lt' <o dtftinguish quartz from carbonate of lime, 
and both these from iron ore, and tvill at the same time he- 
come acr|uainted niih the lending properties of each of these 
Bubatanct'^. 

There are lio^vcver many varieties of each of these mine- 
rals, which dittci' trom eacli oilier in various respects. Thus 
one variety of quartz may diOcr from another in respect to 
colour, fracliire, lustre, trans pare riiiy, and form. The varie- 
ties of cnrbonate of limti diJPer l"rom each other, in colour, 
form, fracture, lustre, odour, adhesion to the tongue, hardness, 
and transparency ; while the varieties of iron ore vary in re- 
spect (o hardness, colour, lustre, form, Iracture, magnetism, 
specific gravity and hardness. Still ^ere are some confinon 
properties in respect to which all the varieties of each kind 
agree.with one another. Thus, all the varieties of quartz agree 
in scratching glass, in being insoluble in acids, in possessing 

How does iron ore differ fiom the limeBtone and quartz 7 — If iron era 
IB not magnetic in its natural stsie, bow does it become eo 7 — Whtx is 
the aum of the differencea between quartz, limeBione and iron ore ^ — Id 
what respeclB do the Tarielies of quanz di&ei from each other ? — In 
wbat respects do the vMiatiee of lime difier fium each other? — What 
difference is there between the Tartetiee of iron ore 1 — In what do lU 
(be varietiei of quartz agree 1 
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more or less a vitreous lustre, and in being infusible b^ 
heat. The properties common to carbonate of lime, are ef- 
fervescence with acids, yielding to the knife, and conversion 
into quicklime by heat. While the common properties of iron 
ore are considerable weight, fusibility by heat, and thereby 
becoming magnetic-^a dark colour, and especiaUy that of 
making a black colour with nutgaUs, afler solution in sulphu- 
ric acid. 

Thus far it is only expected that the learner will be enabled 
to distinguish the several varieties of quartz, from those of 
carbonate of lime, or in other words the sUidous from the ccd- 
careous minerals, and these, from the ores of iron. 

But the inquiring pupil wilV soon find that there are many 
species of stones which are neither silicious nor calcareous, 
and that there is a great variety of ores besides those of iron, 
and" which, therefore, cannot be distinguished by the tests 
above described. These he will learn to distinguish by me- 
thods to be described hereafter. At present we will confine 
ourselves to the three kinds of mineran already named, and 
endeavour to fiind the fneans of idenUfJ^i&g the several varie- 
ties of each kind, or family, from one aoHpier.* 

Suppose the learner meets With a number of stones, or frag- 
ments of minerals, the names of 4rhich he does not know. 
He begins by ascertaining whether any of them will scratch 
glass, efiTervesce with acids, or attract the magnet. If there 
are crystals among them, he had better neglect these until he 
has gained some knowledge of the oth^r specimens. The 
most common minerals should be examined first, and among 
these will almost every where be found ^ose of carbonate of 
lime, quartz, andiron ore. >»;>,: 

By every experiment the learner makes, he will acquire 

more or less knowledge, for if he ascertains only what the 

specimen is noty he takes a step towards ascertaining what it is. 

The most common colours of quartz are white, yellowish 

white, yellow, reddish, and brown. The colours of carbonate 

* The pupil is adyised to refer to the Glossary, for every technical 
term which he does not understand. 

What are the properties common to all the varieties of carbonate of 
lime ? — ^What are the common properties of iron ore ? — ^How does the 
learner begin when he wishes to ascertain unknown minerals ? — ^Which 
should the learner first examine, the common or rare minerals ? — ^What 
minerals will probably occur in most common collections ? — Does the 
learner gain any knowledge by ascertaining what a mineral is not ?— 
What are the most common colours of quartz ? 
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•f lime are white, gre3dsh white, red, brown^ and blacker 
Sometimes these colours are variously mixed, forming spots, 
stripes, or bands, in the same specimen, as is often seen in 
the polished marbles, which are all of Uiem varieties of car- 
bonate of lime. The varieties of the two families may, how- 
ever, be readily distinguished from each other, by the hard- 
ness of the quartz and the effervescence of the lime, ad al- 
ready described ; and the iron ore will as readily be known 
from these, by its weight, colour, and magnetism. 

If the pupil has a considerable number of specimens be- 
fore him, and undertakes to learn the naines of each, indis- 
criminately> he will soon become confused, and unless he has 
uncommon perseverance will grow fatigued, and discouraged. 
The best method, therefore, will be to select out all the mine- 
rals of certain families, or kinds, leaving the others for future 
examination. Thus let him select out all the specimens 
which scratch glass, then all those which effervesce with acids, 
and then all such as are' magnetic, and let each kind be laid 
by themselves. Lasfl^ let all the crystals, of whatever form, 
also have a place by themselves. Thus the pupil will have 
ascertained which are probably silicious minerals, which are 
calcarious, and which are ferruginous, or belong to ores of 
iron. . ': 

His next step will be to inform himself what are the species, 
or varieties, and consequently what the names of the speci- 
mens in each division. 

Quartz. 

The species, quartz, contains a considerable variety of mine- 
rals, which differ from each other in many, or most, of their 
external characters, and which are known imder different 
names. i' 

Among the specimens which possess the vitreous lustre, 
scratch glass, and give fire with steel, one may be white, an- 
other brown; another green, or yellow, &c. Some or many 
of these may be the result of crystallization, for there is no 
mineral more disposed to form crystals than quartz. But 
neglecting at present the crystalline forps, we proceed to 
compare our specimens with the sub-species and varieties of 
quartz, as hereafter described. We shall include within the 
range of uncrystallized quartz the varieties of chalcedony. 

What are the common colours of carbonate of lime ? — ^What is said 
concerning the indiscriminate examination of a' large number of mine- 
rals ?— How is the learner to proceed ?— What is said about the disposi- 
tion of quartz to form crystals ? 
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cainelian, flint, and hornstone, these substances having the 
characters of quartz, except the lustre, which is not so deci- 
dedly vitreous. 

The names of the principal varieties of quartz ore, granu- 
lar quartZj smohyi quartz, fetid quartz, yellow quartz, hrovon 
quartz, limpid quartz, milky quartz, rose quartz, ferruginous ' 
quartz, and videt quartz, or amethyst. 

The pupil, having ascertained by the directions already 
given that his specimen belongs to the quartz family, has now 
only to compare it with the descriptions of the several varie- 
ties of that substance in order to determine its name, and 
leading properties. Thus if the specimen is granular, that is, 
composed of fine grains, of a white or greyish white colour, 
and massive, that is, not crystallized, it is granular (]fuartz. If 
the specimen is of a yellow colour, it is yellow quartz, or cit- 
rine ; if of a rose colour, it is rose quartz, 6lc. 

Many of the varieties of quartz are found both massive, 
(that is, uncrystallized,) and in crystals ; but there are seve- 
ral varieties of stones which are composed almost entirely of 
quartz, or silex, which always occur massive, being never 
found in the form of crystals. Nowasiiinerals are arranged 
in systematic books, according to their chemical compositions, 
and not according to their external characters and forms, 
these varieties are included in the quartz family, because, 
like quartz, they are composed almost entirely of the earth 
^called silex. These varieties also agree, in many of their ex- 
ternal characters, with the description of quartz already given. 
They scratch glass, give fire with steel, and most of them are 
moT6 or less transparent, though, as already stated, they want 
theMtreous or glassy lustre, which is so distinct in pure 
quartz. These species, or varieties, are flint, chsHedony, 
opal, and eamdian, 

Flint is of a grey,*or blackish colour, of various shades. 
Its lustre is glimmering, and its fracture smooth and concave, 
the fragments being sharp edged. It is found in bounded no- 
dules in chalk beds, and hence these nodules are always co- 
vered with a coat of chalk. It gives lively and copious sparks 
with steel. It is never transparent, but generally translucent 
in thin pieces. 

What are the names of some of the varieties of quartz ? — ^How does 
the student, having ascertained that his specimen belong^ to tho quartz 
femily, proceed to find its name ?•— What is meant by graihdar quartz ? 
*-How are minerals arranged in systematic books ? — ^What are the spe. 
cles of uncrystallized quartz mentioned ? — What is the colour of flint 7 
What its fracture, and in what form is it found ? 

3* 
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Chalcedony is characterized by a milky, or cloudy translu- 
cency, when held between the eye and the light, the colour 
being similar to that of milk diluted with water. It is never 
transparent, but some specimens, or parts of the same speci. 
men, are more translucent than others, and hence its clouded 
; or spotted appearance. 

Cachcdang is a variety of chalcedony", of a milk white co- 
lour, and nearly opake. It is commonly found united with 
chalcedony, the two nunerals alternating with each other in 
layers, in the same specimen, and producing stripes or zones, 
alternately translucent and opaque. 

Camelian is thus named because its colour resembles that 
of flesh. But although pale red is one of its most common 
colours, it is sometimes found blood red, yellowish red, and 
nearly white. 

Agate is made up of carnelian, chalcedony, cacholong, and 
oflen of several other minerals arranged in stripes, dots, zones 
and clouds, of different colours. Each variety of the mineral 
of which it is composed^faaving its distinct shade of colour, 
although the whole are joined so as to compose a single piece. 

Agate bears a high polish, and exhibiting such a variety of 
colours, is oflen a very beautiful mineral. It is in common 
use in jewelry, and is- employed for the tops of snuff boxes, 
seals, 6lc, 

Oped, There are severaFvarieties of this mineral, which 
differ from each other chiefly in respect to colour. The pre- • 
cious opal may readily be known by tte variety or play of 
colours, which proceed from the interior of the stone, as it is 
turned in different directions towards-the light. Common opal 
is of a milk-white colour, and is translucent. It emits slight 
changes of colour as its position is varied in respect to the 
light; but it never displays that beautiful effulgence of the 
prismatic rays for which the precious opal is so distinguished. 

There are still many species of minerals not belonging to 
the quartz family, which scratch glass, and give fire with 
steel. These will be described in their proper places, and 
the means of distinguishing them pointed out. 

Having given this short account of the quartz family, we 
will resume that* of the limestone species. 

By what appearance is chalcedony characterized 7 — ^How may cacho. 
long he known from chalcedony ?~*WheDce does camelian derive its 
n»me ? — What is the colour of this mineral ?— Of what minerals is 
agate composed ? — ^What is the appearance of agate, and what its co- 
lours ? — ^What are the uses of agate 7 — ^How may the precious ops^ be 
known ?— What is the colour of common opid 7 
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Cabbonate of Lime. 

The means of distinguishing limestone, or carbonate of 
lime, from the silicious minerals, and both tiiese from the ores 
of iron, have already been pointed out. 

Carbonate of lime, on some accounts, ofiers one of the most 
important and interesting mineral families which the earth 
presents. All the beautiful marbles, of which there is so 
great a variety of colours, are carbonate of lime. 

The varieties of this species differ greatly in respect to 
form, lustre, transparency, fracture and colour, but we have 
seen that they all agree in yielding to the knife, effervescing 
with acids, and in burning to quickUme when strongly heated. 

Some of the principal varieties^ of carbonate of lime are 
common limestone, granular limestone, stalactite, satin spar, 
fetid carbonate of lime, chalk, bUuminous limestone, and ooZca- 
reous tufa. 

Common, or compact limestone^ The colour of this variety 
is most commonly greyish white, or yellowish. Sometimes 
also it is reddish, bluish, or nearly black. Its lustre is glim- 
mering, or dull, and its fracture is uneven. This is a com- 
mon rock, and in some countries forms mountains. It is 
burned to form quicklime, of which mortar for laying bricks 
is made. 

Granular limestone. This, when broken, appears to be 
composed of small grains, or crystals, which have a shining 
or glimmering lustre. It is of various colours, as yellow, 
greenish, brown and black ; but the most common colour is 
white, and when pure its fracture very nearly resembles that 
of loaf sugar. This is the kind of carbonate of lime which is 
so extensively employed under the name of marble, and of 
which statues, monuments, and architectural decorations are 
made. 

Staletctite. This variety occurs in long, tapering, solid or 
hollow concretions, which in form resemble icicles. Its co- 
lour is commonly yellow, or grey. It is formed by the per. 
eolation of water through limestone rocks, which thus be- 
comes inipregnated with particles of lime. As the water 
drops slowly through the crevices of the rocks^into the cavern 

What is said of the importance of the limestone family? — ^What are 
the names of some of the principal varieties of the limestone family ? 
^What is the colour and appearance of common limestone ? — ^What is 
its use ? — ^What is the appearance Of granular limestone ? — To what im- 
portant uses is this species applied? — In what form does stalactite 
occur? 
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below, it evaporates, and leaves the particles of lime, which, 
adhering together, form the stsdactite. Sometimes the broken 
limbs of trees serve to conduct the water from the roof to the 
floor of the cavern, and thus become covered with a crust of 
limestone. 

Satin spar. The colour of this beautiful variety is white, 
or yellowish white. It consists of fine, delicate fibres, ad- 
hering closely together, and fomiiing compact masses, which, 
when poUshed, have the lustre of satin, and hence its name. 
It is commonly found in thin pieces, encrusting other mine- 
rals, or filling their crevices. 

Calcareous spar. This variety is found in crystals, and 
therefore will not be described until we come to the subject 
of crystallization. 

Fetid carbonate of limey is white, or greyish white, and 
does not differ in extern^ appearance from common lime- 
stone. But when struck, or scratched, with a knife, it ex- 
hales a most offensive odour, resembling that of rotten eggs. 
This is owing to a small quantity of bitumen which it con- 
tsuns. 

Chalk, The appearance of this variety is well known. It 
efiervesces strongly with acids, adheres to the tongue, and 
bums to quicklime. 6 is nearly pure carbonate of lime. 

Calcareous tufck Its colour is grey, brown, or yellowish. 
It occurs in porous, spongy masses, often containing leaves, 
sticks of wood, pebbles, and other impurities. It is formed 
by the gradual deposition of lime from th^ water of springs, 
or that which has flowed over calcareous rocks. It is conse- 
quently an impure carbonate of lime, containing such foreign 
materials as happen to fall into the water by which it is formed. 

Ibon Ore. 

The wes of iron ^^^ the tliird family of minerals which we 
propose here to examine. 

The varieties of this ore are numerous, and some of them 
highly interesting to the mineralogist, on account of their 
great beauty of colour, or natural brilliancy. Many of them 
are magnetic, that is, are attracted by the magnet in the natu- 
ral state, while others, being combined with sulphur, oxygen. 

How is this variety formed ?— What is the colour of satin spar ?— In 
what situations is this mineral found ? — ^How does fetid carbonate of 
lime differ from common limestone ?— To what is the odour of this E^e-. 
eies attributed ? — ^What is the composition of chalk ? — What are the 
colours of calcareous tufa, and in what form does it occur ? — ^What isi 
said of the varieties of iron oire 7 
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wt the othe|r metals in large proportions, do not move the mag- 
net until heated, by which the sulphur, or oxygen, is driven off. 

The most common magnetic iron ores are Uie. following, . 
some of which occur in crystals : magnetic oxide of iron, spe* 
ctdar oxide of iron, micaceotis oxide of iron, hrown oxide of 
mm, magnetic sulphuret of iron. Most of these varieties pes- 
sessmore or less of the metallic lustre, and considerable 
weight, or specific gravity. 

Magnetic oxide of iron. This species is found in crystals 
of an iron black colour, and often with considerable lustre. 
It also occurs in masses, in thin plates^ and in the state of 
sand. Some specimens of this ore attract iron, and when sus- 
pended by a string will turn one of its sides to the north, thus 
being natural magnets. 

Native iron. This variety is found in masses, and nearly 
resembles wrought iron. It is malleable and may be welded 
like purified iron. It however is not pure, but contains mi- 
nute quantities of lead, or copper. It has only been found in 
a few places and in small quantities. 

Mieaceous oxide of iron, Tbis is of an iron black colour, 
and is found in masses composed of thin laminae, or layers, 
which are easily separable from each other, often with the 
finger nail. In very thin pieces it«|«rmits the light to shine 
through it, and then appears of a Ijllood red colour. 

Specular oxide of iron. This beautiful variety occurs in 
crystals, the forms of which will be described in another place. 
Some of these crystals possess the polish of burnished steel ; 
others are tarnished, and appear of a red, blue, or yellow co- 
lour. Sometimes all these colours will be seen on the difiTer- 
ent faces of the same crystal. The crystals, which are po- 
lished by the hand of nature, are not liable to rust, but hold 
their brightness from year to year without change. 

Brown oxide of iron. The colours of this species are * 
brown, blackish brown, or yellowish brown. It is found in 
masses wkich are nodular, or amorphous. Externally these 
masses present smooth polished surfaces of a black colour, 
appearing as though they had been carefully smoothed and 
then varnished by the hand of man. The fracture presents 
a fibrous structure, with an earthy aspect. The powder of 

■ ■ I I ' I I ■!■ I . ■ I I I ■ I I I I ■ I . , ■ 

What magnetic ores of iron are mentioned ? — What is the colour of 
magnetic oxide of iron ?•— What peculiar and valuable property has this 
ore ?— AVhat is said of native iron ? — ^What is the form of micaceous ox- 
ide of iron ? — ^What is said of the form and appearance of specular oxide 
of iron?»What is said of brown oxide of iron 7 
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this mineral is always brown, and it is seldom mtagnetic unlesii^ 
first heated on charcoal. 

Magnetic sidphuret of irrm. The colour of this species is 
yellowish with a tinge of red, being of a shade between thef 
colours of brass and copper. It is found in masses, and some- 
times, though rarely, in crystals. Its lustre is somewhat me- 
tallic, but it turns brown by exposure to the air. The mag. 
netism of this species is a remarkable property, it being the 
only native compound of sulphur and iron which moves the 
magnet in its natural state. This property is probably owing 
to small particles of iron existing in the mineral, which are not 
combined with the sulphur. 

There are a number of species of iron ore, which, as has al- 
ready been stated, do not attract the magnet until they have 
been heated on charcoal with the blow pipe. Among these 
are the following, viz. argiUaceous oxide of iron, red oxide of 
iroUy and bog iron ore. 

Tlie argillaceous oxide, is sometimes called clay iron stone, 
because it is in part composed of clay. Its colours are grey, 
bluish brown, and dull red. It occurs in masses of various 
shapes ; sometimes in flat irregular pieces, and sometimes in 
globular, or rounded masses. It is without lustre, has an 
earthy fracture, may beicratched with a knife, and often ad- 
heres to the tongue. 

Red oxide of iron. Its colour is reddish brown, but its pow- 
der is blood red, or dark reddish brown. Its aspect is dull, 
but somewhat metallic, and when broken its texture appears 
fibrous, and often radiated. A variety of this ore is called 
red JuBmatite or bhod stone,- and is employed in polishing but- - 
tons. 

Sog iron ore. This is the most common of all the ores of 
iron. Its colours are yellowish brown, and reddish grey ; 
its fracture is uneven, lustre dull and earthy, and it is often so 
soft as to be rubbed to powder between the fingers. Some- 
times it appears spongy or porous, as though it*had been 
melted. This ore appears to be a deposite from water which 
comes from beds of iron ore and therefore is constantly form- 
ing in the earth. 

Having now described a few of the varieties of quartz, 

What is the colour of the magnetic sulphuret of iron ? — What is said 
to cause the magnetic property of this species ? — ^What is the appear- 
ance of argillaceous oxide of iron ? — In what forms does it occur ? — 
What, is the colour of red oxide of iron ? — ^What 1b the use of the ore ? 
f— Is bog iron ore a rare, or a common mineral ? 
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carbonate of lime, and iroa ore, we will in the next place en- 
deavour to point out the means of distinguishing some of their 
crystalline forms from each other. 

Substances crystallize under a great variety of forms, but 
it is a wonderful fact, that all crystals composed of the same 
kind of matter have exactly the same forms. Thus common 
salt when dissolved in water, and allowed to stand until the 
water evaporates, forms cubes, or square crystals, and it will 
be found on examination, that these crystals, whatever their 
size may be, have all of Uiem precisely the same figure. The 
like regularity is observed wiUi respect to all crystalline sub. 
Mances, each substance having a certain fonn under which it 
always appears, wherever it is found. Some crystals, how- 
ever, are subject to what mineralogists call modeled fonrUy 
that is, to slight changes in their forms, a subject which will 
receive attention in another place. 

To investigate, and describe the forms of crystalline bodies, 
is the object of CrystaUographyy which is one of the most in- 
teresting branches of the science of Mineralogy. 

The different parts of a crystal have different names, oth- 
erwise no precise ideas could be conveyed in writing or speak. 
ing, of their forms as a whole. The terms employed for this 
purpose are few in number, and are easily understood. 

Let the student in the first place make the model of a crys- 
tal, by cuttingja piece of pine wood, into the form of an oblong 
square, about two inches in length, and the third of an inch in 
duuneter. At one end leave the wood at right angles with 
the sides, so that it will stand on that end when set upright on 
a flat surface. Then form a p3nramid at the opposite end by 
cutting away the wood, at a short distance from the extremity, 
in such a manner as to form four angles which meet at a 
point, and four oblique triangular faces, which shall corres- 
pond with the four faces of the oblong square. Then there 
will be formed a quadrangular or four sided prism, terminated 
by a four sided pyramid, the faces of the p3rramid being set 
on the lateral faces of the prism. 

Are all the crystals of the same substance of the same form ? — ^What 
is said of the crystallizatioii of common salt? — ^What is siud of modified 
forms ? — What is the object of Crystallography ?•— What is said of the 
necessity of naming the different parts of a crystal 7 — ^How is the student 
to make the model of a crystal 7 — ^How is the pyramid to be formed 7— 
What is the name of the crystal so formed 7 
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Fig* 1. Such a crystal is represented by fig. 1. The names^ - 
of its several parts are as follows. Lateral planes 
are the four long sides or faces of the prism a. These 
four sides make the body of the crystal. 

Termitud planes are the triangular planes or faces 
by which the crystal is terminated, marked o. The 
four terminal planes meet at the same point and form ' 
the pyramid of the crystal. , 

Lateral edges are the four edges of the crystal, and 
are formed by the meeting of the lateral planes. 

Termincd edges are the angles formed by the meet- 
ing of the triangular planes of the pyramid. 
The most common, perfect crystals to be obtained, are 
those of quartz, or rock crystal. These are six-sided prisms 
terminated by six-sided pyramids. It is not uncommon to 
find such crystals perfect at both extremities, and as colour- 
less and as highly polished as the finest glass. Such a crys- 
tal is represented by fig. 2. 
p. 2 This form is, however, often modified in such a 
1 ' manner as greatly to affect its appearance. Some- 
/yVV times two opposite faces are so broad, and the others 
T I consequently so narrow, as to give the crystal a flat- 
tened shape, and at the same time one of the faces of 
the pyramid will be so large as to give the termination 
the appearance of obliquity, as represented by fig. 3* 

When crystals of quartz are implant- 
ed in groups, with their lower extremi- 
ties attached to some other substance, 
or to each other, as is often the case, 
then only one extremity, with perhaps a 
part of. the prism, is perfect, as in figv 3* 

Pig. 4. Sometimes the prism is so short that the pyra. 

mids nearly meet, there remaining only the rem- 
nant of a prism between them. In other cases 
the prism entirely disappears, leaving the crystal 
a double six-sided pyramid, or two six-sided pyra- 
mids joined base to base, as represented by 

fig. 4. •• 

- ' ■ - ... I.I 

What does fig. 1 repreeent ? — ^What are the lateral planes ? — ^Which is 
the body of the crystal ? — ^Which are the terminal planes? — ^How is the 
pyramid of Ae crystal formed ?-*Which. are the edges? — ^Whichthe 
terminal edges ? — What mineral generally affords the most perfect crys- 
tals ?— What is the form of crystallized quartz? — ^Why do crystals of 
quartz often appear oblique ?— What is the form of fig. 4 ? 
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Having examined some of the crystalline fonns belonging 
to quartz, we will now compare them with such forms of car- 
boiiate of lime as they most resemble, so that the pupil will be 
enabled to distinguish the difference. 

Crystals of carbonate of lime sometimes consist of two six- 
sided pyramids, joined base to base, forming solids with the 
same qiunber of sides, and of a similar shape with the crystal 
of quartz just described, fig. 4. But the figures of the planes, 
or faces, of which the p3rramids are composed, are different ii| 
the two minerals. In the quartz the line forming the base of 
each triangular face of the pyramid is horizontal, making the 
two angles at each side of the base equal to each other, giving 
the form of each face that of an isosceles trianffle. 
tig. 6. In the crystal of carbonate of lime, fig. 5, the bases 
of the triangular planes are formed by oblique, instead 
of horizontal lines, making the two angles at the base 
unequal, each face having the form of a sctdene tri- 
angU* By comparing fig. 4 and 5, this difference will 
be obvious. 

The crystals of carbonate of lime just described, 

aire- quite conmion, and are familiarly known under 

the name of hog's tooth spar. These crystals are 

most commonly grouped, or set so near each other, that only 

one of the pyramids are distinct^ as in fig. 6. 

Fig. 6. 

These crystals appear in their general out- 
line to be three-sided p3rramids, but on closer 
inspection, each side will be found to contain 
^two faces, inclined to each other under a cer- 
tain angle. 
Another crystalline form under which carbonate of 
lime appears, is that of a six-sided prism, terminated 
by a low pyramid, consisting of pentagonal, or five- 
sided faces, fig. 7. These crystals are also most 
qonmionly implanted in groups so that only one of 
their pyramids can be distinguished. 





fig. 7. 
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CBVS!fAL9 ov Iron. 
The crystalline fonns of ixon, together with the colour and 



Do the crystals of carbdnato of lime, and those of quartz resemble 
each ofher 7 What is the figure of the plane, forming a face of a pyra. 
mid of quartz ? What is the fighre of any face of which a pyramid of 
carbonate of lime is forme.^"^ How do the bases of these two figures 
differ ? How many faces h'ais a pyramid of carbon&te of time ? What does 
fig. 7 represent 7 
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metallic lustre which they present, differ so widely from those 
of the crystals we have already described, that the student 
will find no difficulty in distinguishing them from -the quartz 
and carbonate of li^ie. These will therefore be described in 
another place. 

' CRYSTALLOGRAPHY. 

There is little difficulty, as we have already seen, in dis- 
tinguishing the common minerals from each other, and espe- 
cially where there is so much difference between them as there 
is between quartz, carbonate of lime, and the ores of iron. 
But there are many minerals, as before observed,which scratch 
glass and give fire with steel, besides the varieties of quartz ; 
and in addition to the characters belonging to this species and 
to those of carbonate of lime and iron, there are peculiarities 
which appertain to other species, not included in the descrip- 
tion of these. 

It becomes necessary, therefore, before we proceed further 
in the practical, or demonstrative part of mineralogy, to define 
more particularly than we have done, the principles of this 
science. 

None of the characters belonging to minerals, are so im- 
portant in a practical relation as their crystalline forms ; for as 
these forms, or their modifications, arc peculiar, or nearly so, 
to each species, there is oflen nothing more wanted to distin- 
guish one mineral from another with the greatest certainty, 
than a knowledge of .the difference between the forms of their 
crystals. . 

Now although there are a vast variety of forms under which 
the crystals of different substances appear, yet on close ex- 
amination it is found, that all these are only modifications of a 
few predominant, or fundamental forms, and to which they 
may all be traced. 

To make this understood, we will take the cube, which is a 
common form, as an example. If we take a long, square 
piece of wood, of an inch in diameter, and cut off an inch 
from its end, we shall have a solid, called the cube. The 
cube has six faces, or planes, eight solid angles and twelve 
edges. Now if we cut off each of the eight solid angles, or 
conxers, we shall have a figure bounded by fourteen faces in- 
^ " , . I. 

What is said of the crystalline forms of iron? What is said of the 
practical use of crystallography ? What is said of distingtiishing mmerals 
by their crystalline forms ? How mahy faces, solid angles, and edges has 
the cube ? If the eight comers be cut off, how many faces will the figure 
have? 
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stead of six faces as before. But still the predominating form 
of this solid would be that of the cube, because a proportion 
of the six original faces would remain, and the whole figure 
would still resemble the form of a cube more nearly than that 
of any other figure with which the mind is famihar. An idea 
of sueh a figure would therefore be most readily conveyed by 
describing it as a cube with all its solid angles truncated or 
cut off. 

The same method is followed with respect to other crystal- 
line forms ; that mathematical figure which it most resembles 
being selected as the foundation of the description, and then 
the deviations from this form pointed out. 

Predominant fobms of Crtstals. 

On the examination of a vast variety of crystals, including 
all flie forms which are known to occur, it has been found that, 
their predominating forms may be reduced to seven, and con- 
sequently that from these, all the actual forms which occur, 
arise by various modifications. 

The predominant forms of crystals are the following, viz. 
the prism, hexahedron^ pyramid^ dodecahedron^ icosahedron, 
tablcy and lens. 
Fig. 8. The prism, fig. 8, has any number of sides or lat- 
^ eral planes, from three to nine, or more. It is the 
most conmion of all the predominant figures. Ex- 
amples, quartz, schorl, heryl, calcareous spar, &c. 
The prism is sometimes many inches in length, and 
is commonly terminated by a pyramid at one or both 
extremities, but it is sometimes so short as merely to 
separate the bases of the two p3rramids as already 
noticed when speaking of quartz. 



Fig. 9. 



V 






-—^-'\ 



The hexahedron, or six-sided figure, fig. 9, 
is a solid with six equal faces and eight solid an- 
gles. It therefore includes the cube and the 
rhomb, ^g. 10. 



What will be the predominant form af^er the removal of the comers ? 
What is meant by predominant forms ? How many predominant forms 
Are there ? Wh^t are the names of these forms ? How many sides has 
<he prism ? What minerals afford examples ? What is said of the length 
of the prism ? How many sides has the hexahedron ? 
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Fig. 10, the acute rhmhy is sometiiiies described 
as a double thtee-sided pyramid, in which the lateral 
plahes of one, are set on the lateral edges of the oth- 
er. The crystals of carbonate of lime assume both 
these forms. 



Fig. 11- The pyramid^ fig. 11, like the prism, has an 

indefinite number of sides, or triangular planes, 
converging to a point, which is called the sum- 
mit, or apex. The wide part opposite to the 
summit is called the base of the pyramid. The 
P3a'amid is usually set on the top of a prism. 
This figure is very common. Ex. quartz, eme- 
rald, carbonate of lime, &c. ' 

Fig. 12. 

The dodecahedrouy fig. 12, has twelve pen- 
tagonal, or five-sided faces, and twenty solid an- 
gles. This figure is rare. Ex. garnet, and 
sulphuret of iron. 

Fig. 13. 

The* icosahedroriy fig, 13) is a solid bounded 
by twenty triangular planes and twelve solid an- 
gles, so that each solid angle is formed by the 
meeting of five planes, as may be observed on 
inspecting the figure. Example, iron pyrites. 

The table, fig. 14, may be considered a very 
short prism. It has two broad faces or planes, 
opposite to each other, which are surrounded by 
an indeterminate number of smaller planes. 
These planes may be at right angles with the 
principal faces, or not. A thin section from the end of the 
prism, fig. 8, would form a four-sided table. This figure oc- 
curs but rarely. Ex. sulphate of barytes, mica. 

In an extensive examination of crystalline bodies, a great 
irariety of modifications of these predominant, or fundamental 

What is the form of fig. 10 ? What number of sides has the pyramid ? 
Which is the base and which the apex of this figure ? How many faces 
has the dodecahedron ? What form has the icosahedron ? What mineral 
occurs in the form of fig. 13 ? What is the form of the figure called the 
table ? What are examples of this figure ? 




Fig. 14. 
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forms, will be found to occur, though it is believed that few, 
if any, will be found, which may not be referred to one of the 
figures described above. The number of changes which may 
take place in some of them, and still the predominating form 
be obvious, are very numerous. Thus the prism may have 
the least possible number of sides, which is three, or it may 
have twelve or more, and some of these faces may be broad 
and others narrow, and still the figure may be that of a prism. 
The length of the prism may also be only the twelfth of an 
inch, or it may be a foot, or more. 

The hexahedron has six equal faces, but these may be at 
right angles with each other, as in the cube, or they may be 
oblique, as in the rhomboid, fig. 10. 

Tiie pyramid occurs with three, four, six, or eight sides, all 
ending at the same point. 

Fig. 15. 

y^\ The pyramid is also, often double, that is, two 
f\^ \ pyramids are joined base to base, as already noticed. 
\ ^;;^~-^Fig. 15 is a double four-sided pyramid, forming an 
\/^ eight-sided figure called a regiAar octohedron. 

Fig. 16. 

Fig. 16 is a solid with twelve equal sides, call- 
ed a dodecahedron, and is formed by joining two 
six-sided pyramids base to base. Examples of 
the first kind are found in the diamond, zircon, 
and fluor spar, and of the second in quartz, ame- 
thy St, and carbonate of lime. 

Fig. 17. 

The table, fig. 17, like the prism, has any 
number of sides from three to twelve. This fig- 
ure is a six-sided table. A great variety of other 
inodifications will be found to occur. 
It is supposed, as remarked above, that to one or the other 
of these predominating forms, all the actual forms under which 
crystals occur may be referred. But it requires an experi- 
enced eye to detect the traces of these predominating forms in 
every instance. Crystals are frequently so changed in their 
appearance, in consequence of truncation and hevelment, that 
only slight traces of their predominant figures remain. 
■^ '-~^' — ■ 

What is said concerning the modifications of fundamental forms ? How 
n»y the prism be modified ? How may the planes of the hexahedron 
v*ry ? What regular figure is formed by joining two four-sided pyra- 
mids base to base ? What solid is formed by joining two six-sided pyra- 
mids in the same manner ? How many sides may the table have ? 

3* 
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Tkvncatiok. 

By truncation is meant, that certain edges, or angles of (he 
crystal are cut off, or replaced by planes. If we take a cube 
of wood and ciit off all its comers, we shall have a cube with 
all its solid angles truncated, and replaced by planes. 

Now, although it is not probable that nature works in this 
manner, first completing and then mutilating her performan- 
ces, yet the appearance of the crystal, and the idea it is wished 
to convey, are precisely the «ame as though this had actu- 
ally been done* 

Some crystals are truncated but slightly, and only on their 
edges or angles, while others are so deeply truncated as to 
entirely change their appearance. Sometimes only the an- 
gles or sharp edges are taken off; in other instances the half 
of a pyramid will be found wanting. 

Fig. 18. Fig. 18 represents an octohedron, or double 

four-sided pyramid, with all its edges slightly 
truncated, forming narrow planes instead of 
edges. By comparing this fig. with fig. 15, the 
difference caused by slight truncation will be ob- 
served, the predominating form remaining the same in both 
cases. Examples of this kind of truncation occur in native 
gold, red oxide of copper, and sulphuret of zinc. 

Fig. 19. Fig. 19 represents a crystal of black oxide of 

uranium, which, if perfect, would consist of an 
octohedron, or double ifotr-sided p3a'amid. But 
both pyramids are so deeply truncated as to form 
a table rather than an octohedron. The edges 
being also truncated, the whole has but little resemblance to 
the predominating form. But still, on careful examination, it 
will be obvious from the broad faces rei^aining of each pyra- 
mid, that the octohedron is the predominant figure, notwith^ 
standing these apparent mutilations. 

Bevelment. 

. B^veJmeni, like truncation, is applied to the edges and an- 
gles of crystals. It is nothing more than a double truncation, 
producing on the perfect crystal, two new planes, and three 
obtuse angles, instead of one edge or angle. If we take a 

What is meant by truncation ? — How may truncation be illustrated by 
a figure of wood ? — ^What is observed concerning the degrees of trunca- 
tion ? — Explain fig. 18. — ^What minerals present examples of this kind 
pf truncation? — Explain the change produced in fig. 19by truncQ,tion — 
]Bxplain what is meant by bevelment. 
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{bar^sided prism of wood, and with a knife shave off the edge, 
and a part of the two contiguous lateral planes ohliquely, so as 
to form two new planes, which meet and form a new edge, we 
shall have an example of bevelment. 

This change is not so common as that produced by trunca« 
tion. It generally affects the edges, sometinies the terminal 
planes, and occasionally the comers or solid angles of crystals. 
Fig. 20. Fig. 20 represents an octohedron, or 

double four-sided pyramid, bevelled on all 
its edges and angles ; the three lines show, 
ing that two new faces and three new angles 
have been formed on the planes of each 
P3rramid. This modification will become 
more apparent, by comparing fig. 20 with 
fig. 15, which is an octohedron with all its edges and angles 
entire. Examples, galena, and fluor spar. 
Fig. 21. 

Sometimes the solid angles, or comers only, 
are bevelled, while the edges remain entire. 
Fig. 21 represents a crystal of galenc^ or sul- 
phuret of lead, in illustration of such a change. 

In these examples it may be observed that the bevelling 
process has only affected the angles of the crystals, while the 
predominating octohedron forms the chief outline of each fig- 
ure. The change of figure is therefore not so great as is often 
produced by truncation. 

Primitive forms of Crystals. 

By primitive form is meant the nucleus, or basis of the crys- 
tal, and which is often concealed within the secondary, or ex- 
ternal form. The primitive form may, or may not, be the 
same with the extemal form. In most instances they differ 
widely from each other. In the formation, or growth of the 
crystal, the primitive form is supposed to be first produced, 
and the secondary form to arise from the deposition of partis 
cles on this. In thi^ manner the secondary form either en- 
tirely conceals the primary, or, as is sometimes the case, 
leaves one or more of its faces visible. 

How may bevelment be illuatratedby art ?•— Explain the change pro- 
daced in fig. 20, by bevelment — ^What examples occur of fig. 20 ? — 
Explain fig. 21 — What examples ? — ^What is meant by primitive form ? — 
liUie primitive form the same with the extemal form 7^ — Explain h<^w 
the primitive form is poncealed by the secondary. 
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Whatever may be the external form, each primitive is aU 
ways found to exist under precisely the same angles, and the 
same 'primitive is found to be the basis of many species of 
minertds, differing entirely in composition from each other. 
As the primitive forms throughout the mineral kingdom^ 
amount only to six in number, if is obvious that many crystals^ 
though differing in all respects from each other, must have 
the same primitive. Thus the cube is the primitive form of the 
crystals of muriate of soda, or common sdUy and also^ of the 
sidphurets of lead and iron. The octohedron is the primitive 
of the diamond, fiuaie of lime, spineUe, and the red oxide of 
copper. 

The following are the primitive forms, viz. the parallelopi- 
ped, octohedron, tetrahedron, hexahedrcd prism, dodecahedron 
with triangular faces, and dodecahedron toith rhombic faces. 
Fig. 22. The parcdlelopiped, fig. 32, includes the cube, 

y^v.,^^ the four-sided prism, the rhomb, or any other 
y^ ^*\, figure having six faces, the two opposite ones 
being parallel with each other. When its angles 
are equal in every direction, and the size of its 
planes alike, it is the cube. When this figure is 
extended so as to make the length greater than 
the breadth, it becomes a four-sided prism, and when the an- 
gles are oblique, that is, alternately acute and obtuse, it is a 
rhomb. 

Fig. 23, The octohedron, fig. 23, has eight triangular 

faces, four of which meet at points opposite to 
each other. This figure is therefore sometimes 
described as two four-sided pyramids joined 
base to base. It is subject to various modifica- 
tions. Thus the two p3a'amids may be depress- 
ed or elongated. The base may be square, or 
oblique, or the faces of the pyramids may be scalene, or isos- 
celes triangles. Examples, red oxide of copper, native lead. 

Fig. 24. 

The regular tetrahedron, fig. 24, is a solid 
contained under four similar equilateral triangles, 
and is not subject to any variety of form. Ex- 
amples, grey sulphuret of copper, sulphuret of 
zuic. 
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Is tha same primitive form, the basis of sevisral secondary forms ? — . 
How many primitive forms are there, and what are these forms ? — ^What 
are the forms included under the parallelopiped ? — ^How is the octohe-. 
dron modified ? — ^Where do examples occur? — ^What is the form of thet 
regular tetr((l:^edron, atd what examples occur of this form ? 
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Fig. 26. 




Fig. 27. 



The regular hexahedrcH prism, fig. 25, is a 
solid contained under eight planes. It is a six- 
sided prism, bounded by a terminal plane at each 
end. This figure is variable in the proportions 
between the length, or height of the prism, and 
the extent, or diameter of the terminal planes. 

The dodecahedron toithrhomlncface&y fig. 26, 
is a solid contained under twelve rhombic 
planes, all similar to each other, and is not sub- 
ject to any variety of form. Example, garnet. 

The dodecdlisdron teith triangular faces, fig. 
27, is bounded by twelve triangular planes, and 
is sometimes described as two six-sided pyra- 
mids joined base to base. It is variable in the 
proportions of the height of the pyramids and the 
diameter of the base. Ex. quartz. 



Most common forms of Crystals. 

The pupil in Mineralogy, will find his progress greatly 
facilitated, by acquiring, in this place, such a knowledge 
of Crystallography as to be able to understand and explain 
the following figures. For this purpose let him take any sofl 
substance, as a piece of pine wood, and with a knife form the 
solid figures as he proceeds. In this way he will at once ob- 
tain more correct ideas than could be conveyed by the most 
labored descriptions. 




Fig. 28. 




The Regular Tetrahedron, This figure is' 
bounded by four oblique planes or faces, and 
has four points, or solid angles, and six edges. 



Describe the fonn of the hexahedral prism — ^How many faces has the 
dodecahedron ? — How do* the figures 26 and 27 differ ? — ^What varieties 
offig. 27 occur? 
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Fig. 29. 




Fig. 30. 




Fig. 31. 



Fig. 32. 



Fig. 33. 



Fig. 34. 



The same with the summit truncated or 
cut off. 



The same with all the comers, or solid angles 
truncated. 




The same^ with the edges truncated. 




The same with the edges bevelled. 




ii 



The Cube has six equal, square faces, eight 
comers, or solid angles, and twelve edges. 



^ 



The Regular Square Table. It has the same 

number of solid angles and edges with the 

^^^ cube. If the cube be divided in the middle, 



two square tables would be formed. 
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Fig. 35. 
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A Regular Quadrangular Prism. * This has the same 
numher of faces, angles, and comers, with the cuhe. 
If two, or three cuhes, be laid one on the other, this 
figure would be formed. 



Fig. 36. 




The Cube, with the corners truncated. 




The same, more deeply truncated. 



Fig. 38. 




The same, with the edges truncated. 



Fig. 39. 




The same, with the comers and edges truncated. 



Fig. 40. 




The Cube, with the edges bevelled, forming two 
planes and three edges, instead of one edge. 
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Pig. 41. 




The Regular Oetokedron. This figure is con* 
tained under eight triangular planes, or faces, six 
solid angles, and twelve edges. 



Fig. 42. 




The Octahedron, with a short prism interposed 
between the pyramids. 



Fig. 43, 
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The Elongated Octohedron, with the summits 
truncated. 



Fig. 44, 




Fig. 45. 



The Rhomb, This figure differs from the 
cube, in having its contiguous faces inclined 
to each other under various angles, instead of 
being at right angles. 




A figure bounded by twenty-four sides. The 
garnet sometimes is found under this form. 



Fig. 46. 




The Dodecahedron^ with the triangular faces. 
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Fig. 47. 




The same, with a short prism iAterpfbsed, on 
which the two pyramids stand. 



Fig. 48. 

Here is (1) the Hex- 
ahedraJt, or Sixsided 
Prisniy terminated by a 
6-sided p3rramid ; (2) A 
Pyramid ; (3) An Irreg- 
ular Pyramidy standing 
on a short prism; (4) 
the same, but still more 
irregular. Crystals of quartz are found under all these forms. 

Fig. 49. 





Fig. 50. 



A Made, or Hemitrope crystal, formed by the 
junction of two halves, one of which is inverted. 




Two crystals crossing each other, 
occurs m this form. 



Staurotide 



By obtaining, and examining closely, the solids represented 
by the above cuts, tl^e student will not only gain a general 
knowledge of crystalline forms, but will also understand the 
rig^t application of the terms by which they are designated. 
Thus, the difference between the Tetrahedron, and the Te^a- 
hedral, or Four-sided Prism, is obvious. The Tetrahedron 
has four sides only, while the Tetrahedral Prism has four 
sides, more or less extended, surrounding its axis, besides its 
tenninations, which may consist of from one to four, or more 
faces at each extremity. This figure is also calledthe Quad- 
rangular Prism. 



\ 
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The Hexahedron, or Cube, has six equal faces, while the 
Hexahedral, or Six-sided Prism, has six sides surrounding its 
axis, besides its terminations. % 

The Octahedron is bounded by eight faces, while the OctO' 
hedral Prism has eight contiguous planes, besides its termi- 
nations. 

Mechanical division of Crystals. 

We have stated that the primitive forms of crystals are 
o^n concealed within their actual, or external forms. This 
fact could only have been ascertained by the mechanical di- 
vision, or cleavage of the crystals, which consists in the re- 
moval of their external layers, or covering. This operation 
is founded on the fact that crystal's are made up of thin slices, 
or layers, placed- one upon the other, and that these are sepa- 
rable, uid may be removed by mechanical means. These 
layers are nicely fitted to each other, though in many crystals 
the seams, or natural joints where they meet, are readily dis- 
tinguished by the eye. This is particularly the case io ga- 
lena, or sulphuret of lead, in fiuor spar, in common felspar, 
and in the rhombic carbonate of lime. In other minerals, as 
in quartz and some crystals of iron ore, they are not so appa- 
rent, though by close examination their direction may be as- 
certained in most minerals. It is between these natural 
joints that cleavage is to be attempted. The instruments for 
this purpose are various, and depend on the nature of the 
mineral to be divided. The sulphuret of lead and zinc, in 
which these joints are quite apparent, require only a sharp 
knife to be introduced between them, the mineral being held 
with the band on a, table. Oxide of zinc is best cleaved with 
pincers, having sharp edges, while man\' varieties of car- 
bonate of lime yield to a slight blow witV the knife. Some 
minerals require to be heated, and in that state to be plunged 
into cold water, by which fissures will be produced in the 
direction of their natural joints, afler which cleavage can be 
efiected. 

The faces produced by cleavage are always smooth and 
shining, and are thus easily distinguished from the surfaces 
made by fracture, which never present this appearance. 

What is meant by the mechanical division of crystals ? — ^What crystals 
are mentioned as illustrations of this subject ? — On what part of the crys- 
tal is mechanical division to be attempted ? — ^What instruments are em- 
ployed in the mechanical division of crystals ? — ^Mow are the faces pro- 
duced by cleavage distinguished from those produced by fracture ? 
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Wo have afaready stated that Id Mnae instances the primary 
and secondary forms are the satkie. tn such cases cleavage 
only diminishes the size of the crystal, hut does not in the 
least change its {ortt^. Crystals of rhomhic carhonate of lime 
are an example. Cleavage can only be effected in this, in the 
dniection parallel to all its plane surfaces, and hence, however 
far the process is carried, the shape of the specimen will still 
remain a rhomboid as at first. In all cases where the pri. 
mary and secondary forms are the saMe, the same effect only 
will be produced by cleavage. In those instances where the 
primary and secondary forms are different, an entire change 
in the figure of the crystal is oflen produced by cleavage. In 
some minerals these two forms would seem to have no con- 
nection with each other. Thus the secondary form of fluor 
spar is most commonly the cube, while its primary is the oc- 
tohedron. 

In the process of cleavage, the primitive form is known to 
be obtained, when it is found that the layers continue to sepa- 
rate in directions parallel to all its sides, whatever its figure 
may be. It will be obvious that when this is found to be the 
case, the figure of the crystal will not be changed, but only 
its mze reduced by continuing the cleavage. 

Fig. 51. 

To make the nature of mechanical di- 

vision more obvious, let fig. 51 repre- 

ii, sent a crystal oTfluor spar. The form 

I \\ j is that of a cube, and cleavage can be 

I ^ effected only across its comers. The 

cube, k will be remembered, has six 

^_.i \ equal sides, and eight solid angles or 

"^"^\ // comers. If, therefore, we cleave off 

.>^\: each of these comers, we shall form a 




figure having fourteen faces, viz. eight new triangular planes 
instead of the comers, and a part of the six original faces of 
the cube. Now it is obvious by the figure, that if the process 
be continued, and layer after layer be removed from each of 
the new faces, making the opposite planes parallel with each 
other, that the cube will finally disappear, and that we shall 

When does cleavage produce a change of form in tfo crfstal, and 
when not? — In the process of clqavage, when is the primitive form 
known to be obtained ?— Explain fig. 51, and show in what manner clea- 
vage is to be effected on a crystal of fluor. 
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Fig. M. obtain a aotid having ei^t plane face9 

instead of eight comers, thus fonning the 
primitiye octohedipn which is seen in 
the middle of fig. 52. 

This process may readily be illustra- 
ted by a piece of cork, or potatoff, and a 
sharp knife. 

Having obtained the octahedron, it 
will be found that the cleavage of the 
mineral may still be continued, but that 
the form of the crystal will not thereby be changed ; hence this 
is the primitive form of fluor spar. 

Fig. 53. Suppose now that the cube is 

the primitive form, and that the 
octohedron is one of its secondary 
modifications. The octohedron 
has eight triangular faces, and six 
solid angles, or comers. If, there, 
foi^, we cleave away or trancate 
each of these angles, we shall at 
first obtain a figure of fourte^ 
faces, as in the former instance. 
But the new faces will be squares 
instead of triangles as before, (see 
fig* ^3>) where the dotted lines show the new faces formed by 
cleavage. Now as the octohedron has six comers, and the 
cube six sides, if we continue the cleavage so as to form par. 
allel faces, we shall finally obtain a figure having six equal 
sides, and eight solid angles, or a cube. 

^' W- Fig. 54 shows that if the troncation 

be pursued on each of the six corners 
of the octohedron, the cube contained 
within the outhne of that figure will be 
formed. 

This experiment may be made on 
an octohedral crystal of sulphuret of 
lead, and a brilliant cube obtained, 
whose form will not be changed by fur* 
ther cleavage. This, therefore, is the 
primitive form of sulphuret of lead. These examples are suf. 

What is intended by fig. 52 ? — Explain what is said concerning fig. 53 — 
How many faces and comers has the Octohedron ? — Show how the oc^ 
tohedron will be converted into the cube by cleavage ?— On what suhu 
stance may this experiment be made ? 
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licient to give the beginner an idea of the nature of the me« 
chaoical division, or cleavage of minerals. 

Angles of Crtstals. 
We have stated that the constancy of the angles under 
which crystalline bodies appear, is often the surest means of 
distinguishing them. 

Notwithstanding the modifications of form which the crys- 
tals of many substances present, still it is found that each va- 
riety of the same substance afford an invariable quantity in 
their angular admeasurements. Thus, if we take a six sided 
crystal of quartz, and ascertain the quantity ofthe angle which 
one of the lateral planes makes with its corresponding termi- 
nal plane, we shall have t^ie angle which all other crystals of 
quartz give at the junction of their lateral and terminal planes. 
And so if we measure the angle produced by the meeting of 
any two opposite faces of a pyramid of quartz, the same angle 
will apply to the corresponding part of any other crystal of 
the same substance. 

Fig^ 6. Tiiug^ in the crystal of quartz fig. 55, the angle which 
yA the inclination of any face ofthe pyramid makes with 
f I U ^^ corresponding lateral plane, that is at a, or a, is 
equal to 141° 40', and this angle will be found the 
same on the corresponding part of any other crystal of 
the same substance, from whatever part of the world it 
may come. In the same crystal, the inclination of the 
two opposite faces of the pyramid, meeting at o, will 
be found under an angle of 75° 22', and &is mutual 
inclination will be found the same in any two opposite 
terminal planes of any other crystal of quartz. 
' Nor does it make any difference in this respect, 
whether the sides of the crystal are symmetrically formed, or 
whether one side and terminal plane are enlarged at the ex- 
Fig. 56. pense of the others, or not. Thus, in fig. 56, although 
one of the lateral and terminal planes are extended, 
f while the others have suffered a corresponding dimi- 
/\^nution, still the angles at a, and a, as well as that at 
0, have the same quantities as those on the similar 
parts of fig. 55. 

This system of order and regularity, in respect to 
angular admeasurements, prevails in fdl perfectly 
crystallized bodies of every kind. 
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[For que$tion$, vide page 38.] 
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The gamometer, or angle measurer, is an instrument by 
which the angles of crystals are detennined. The mstrument 
here figured is called the common goniometer, in order to dis- 
tinguish it from the reflective goniometer, an instrument not so 
easily employed, though more accurate in skilful hands. 

Rg. 67. 





The common goniometer consists of a brass semicircle, My 
N, graduated into 180 degrees. B, and D, are two steel arms 
connected by a thumb screw so that they can be screwed 
tighter together when occasion requires. This screw enters 
a small steel nut on the under side of the bar, connecting the 
two ends of the semicircle, and is the pivot on which the arms 
turn. In each arm there is an oblong aperture through which 
the pivot passes, so that they may be drawn bach, the effect 
of which is to move the centre of motion nearer the pointed 

What is, said concerning the invariable quantity which the angles af 
crystals present ? — Explain fig. 55, and point out which angles are re- 
ferred to in the text — ^When one face of a crystal is larger than another, 
does this make any difference with respect to the angles ? — Compare fi^. 
ures 55 and 56, f^nd show the correspondence of their angular quantities. 

What is the goniometer ?— Of what does Uiia instrument consist ? 
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ends of the arms. C, is a short pin passing through an aper- 
ture in the underarm so as to keep it in its place. 

Tbe most convenient mode of using this instrument is to 
take off the arms, and for a small crystal, to draw them hack 
on the pivot, so as to hring the centre of motion near the 
pointed end, and for large ones, let them remain as they now 
are. Then tighten the thumb screw, so that the arms need 
not move and loose the true angle. Having applied them care- 
fully to the crystal, put the under arm in its place, as shown in 
the figure, and the right side of the other arm will cut the de- 
gree on the graduated scale. 

Double Refbaction. 

It is well known that when a ray of light passes obliquely 
frou) one medii^n to another of a different density, it is re- 
fracted, or bent out of its orifihal direction. Experiment 
shows that when the ray passes from a rarer, into a denser 
medium, it is always refracted towards a perpendicular line 
passing through t^t medium, and also that when it passes 
from a denser into a rarer medium, it is refracted ia a contra- 
ry direction, or from such a perpendicular. The air, water, 
glass, or any other transparent substance employed for such 
experiments, is called a medium. Agreeably to this law, when 
light passes obliquely from the sun into water, the rays are re- 
fracted towards a perpendicular line, raised from the point 
where the ray meets the medium. 

Thus, let the medium, ft, fig. 58, be glass, 
and the medium, c, be water. Then the 
ray a, as it falls from the air upon the 
I medium 6, will be refracted towards the 
perpendicular line 6, d; but when it reach- 
es the rarer medium, water, whose refrac- 
tive power is less than that of glass, it is 
not bent towards the perpendicular as be- 
fore, but is thrown yrom it, and approaches the original direc- 
tion of the ray a, g, as it passed through the air. 

This explains the reason why objects are multiplied when 
seen through the inclined contiguous surfaces of any trans- 
parent medium. The hght coming from the object being re- 
fracted by the oblique surface, passes to the eye in a different 
' -■ ■* - — ■ - 

Explain the method of using this instniment — ^What is meant by re- 
fraction ? — ^When a ray of light passes from a rarer into a denser medi- 
tun, how is it refracted 1 — ^What is a medium ?i^Which way is a ray of 
light refiracted when it passes into water ?— Explain fig. 58, and show 
how ^e ray is affected in its passage through water and glass. 
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directionftom that of the real object, and hence u many inu- , 
ges are seen as there are oblique planes. 

Fig. S9. This optical lawjnaybe well illuBtrated by any 
A perfectly formed crystal of quaitz, fig. 69, The 
/W':i'\ black point seen through the upper lateral plane, 
<// ' \ '% appears in the direction in which it really is, be- 
fi * n '^""^^ there, the two opposite faces, being parallel, 
|i|i ■ the tight is not refracted. Butthough there is re- 

I ; I H ally but one point, or object, there seema io the 
ft \ m\ eye to be four, because the obliquity of the other 
surfaces bend the rays of light, so as to male the images of the 
object come to the eye from different directions. The same 
effect is produced by glass or other transparent substances 
cut into the same form. 

In all these ' cases, whether the object is seen double, or 
treble, the phenomena are thAe of timple, ot tingle refraction, 
because the direction of the rays of light are changed only by 
the direction in wtiich they happen to strike Uie transpia«iit 
surfaces. '* 

In the phenomena of double refraction, the effect depends 
on an entirely different CAUse from that here explained, since 
the image of a single object is doubled when seen through two 
parallel surfiiceB. 

The phenomenon of double refraction was first discovered 
by means of a transparent piece of rhombic carbonaie of lime, 
called Iceland spar. 

To observe it, a transparent crystal with polished surfaces 
must be selected. If the surfaces are not naturally smooth, 
- they may readily be made so by rubbing on a plane whetstone, 
and afterwards polishing on a razor strap with a little whiting. 
Having prepaied the crystal, draw, a line with ink on paper, 
and look at it through any of its parallel faces. If the crystal 
be turned so that its longer diagonal, or acute angles, corres. 
Fig. to. pond with the line, the greatest refraction 
will be produced, and the two images wiU 
be most distant fix>m each other. Fig. 60 
represents a rhombic crjrstal placed over a 
t^ black line, in the direction to show this ef- 



EipUin fig. 59, uni show the leason why four inugea are seen, whea 
there U only one object — Dogb Sg. 59 illuMrais eingle or doi^e relrac- 
liaal — What in the difTereDce between single and double re&actionT — 
Br what maana waa double refractiOD diacoveied 7 — How may this phe- 
Bomeiwa be obtsired ? — In what position of the ciretal doea the greatest 
refracdco tike place ? 
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1%. 6L If now the crystal be gradually tamed, or 

made to revolve, either to the right or lefli 
the refracted lines will be seen gradually to 
approach each other, as represented by fig. 
16; and if the revolution becontmued until 
the shorter diagonal, or obtuse angles of the 
Tig. 62. crystal correspond with the line, the double 

refraction will entirely disappear, and only one 
image will be seen, as in fig. 62. If a second 
crystal of spar be laid on the first, so that their 
positions shall correspond with the greatest de- 
gree of refraction, the effect will be increased, 
or doubled, if the crystals are of the same thick- 
ness. And if now the upper crystal be made 
to revolve on the lower one, so as to bring the 
obtuse angles of the first to coincide with the acute angles of 
the other, three lines will be observed instead of two, as be- 
fore. If the revolution be continued so as completely to re- 
verse the angles, and the oblique planes of the two crystals, 
the doubly refractive effect will cease entirely, and only a sin- 
gle image will be seen. The property of double refraction 
is possessed by a considerable number of substances. These 
are chiefly native, and artificial crystals. In some of these, 
this property cannot be observed, without much practical skill, 
and in others the crystals require to be cut and polished in a 
peculiar manner before it can be observed. 

In respect to the ccmse of double refraction, it is perhaps 
only necessary to say here, that it has excited the attention of 
philosophers ever since its discovery, and that it still remains 
doubtful. 

Colours of Miiterals. 

This property is exceedingly various, and though one of the 
most obvious and striking among the external characters of 
minerals, is not always the most sure means of distinction. 
In some minerals the colour is accidental, and depends upon 
the presence of certain metallic oxides. Thus quartz may be 
yellow, brown, red, purple, white, or colourless, and transpa- 
rent, depending on the presence or absence of certain metallic 

In what position is the refraction least ?-^What is the effect, when a 
second crystal is laid on the first ? — ^What position of the two crystals 
produces three lines ? — Do other substances besides Iceland spar occa. 
sionthe same phenomena ? — ^What is said concerning the cause of double 
refraction ? — How far is colour to be depended on as a means of distin^ 
gushing xniaerals ? 
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oxides. The diamond also is found either yeUowish, blue^ 
rose red, nearly black, or perfectly transparent and without a 
tinge of colour. In these and many other instances, no reli- 
ance, as a means of distinction, can be placed on colour alone. 
This uncertainty, however, applies chiefly to the earthy and 
alkaline minerals, there being others in which the colour, aris- 
ing from some essential part of the composition is invariable, 
and therefore a sure characteristic. This is especially the 
case with all the native metals, and with most of the metallic 
ores. Thus the ores of lead, arsenic, mercury, and many 
others, may be distinguished merely by their colours. 

Mineralogists have assumed eight colours as primary, or 
fundamental, and then described the shades arising from these. 
But in addition to colour merely, there is an important distinc- 
tion, arising from the kind of surface from which the colour is 
reflected. The shade of colour arising from a metallic sur. 
face, differs materially from the same shade when reflected 
£wa\ any other substance. Hence colours have been divided 
into metallic, and non-mekdlic. 

Metallic colours. These are copper-red, the colour of metal- 
lic copper. Bronze yelhwy a little darker than brass. Brass 
yellow, the colour of brass. Gold yellow, the colour of pure 
gold. Silver white, the colour of pure silver. 7Hn whke, the 
colour of pure tin. Lead grey, the colour of newly cut lead. 
Sfjeelgrey, the colour of broken steel. Iron black, the colour 
of black oxide of iron. 

Non-metallic colours. The eight primary, or fundamental 
non-metallic colours are, white, grey, Hack, blue, green, yellow, 
red, and broton. 

The shades of each of these colours are described by some 
mineralogists with gi'eat minuteness, as snow white, greenish 
white, milk white, velvet black, bluish black, dz;c. but this ap- 
pears to be hardly necessary in an epitome like the present. 

Play of colours, A few minerals present curious and inte- 
resting phenomena with respect to the colour of the light which* 
they reflect. These peculiarities seem to arise from different 
causes, probably depending on the structure of the mineral. 
The great beauty and value of the precious opal, arises from 
this peculiarity. As its position is varied with respect to the 
light, it transmits from its interior, most of the colours of the 
* " ' ' I ■ I. . ■' . 

Under what circumstances is colour to be depended on ?— In what • 
minerals are the colours invariable and characteristic ? — How do mine, 
ralogists divide colours ? — What are the metallic colours ? — ^What are 
the non-metallic colours? — ^What is observed concenung t^e play of 
colours ? 
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r^iobow, eitker in successioii, or sometimes several at the same 
instant. Dr. Brewster, afler numerous oxperiments, con- 
cludefl^ that this play of light from the opal is caused by its 
fissile structure, and not by accidental fractures, as others had 
supposed. 

The labradarite or opdescent felspar also presents a remark- 
able play of colours, especially when cut into a convex elipti. 
cal shape, and polished. The colours appear to come from 
immediately under the surface, and not from the interior of 
the stone as in the opal:. 

Iridescence, This property differs entirely from those de. 
scribed above. It is sometimes evidently caused by acciden- 
tal fissures in the interior of the stone, and consists in the re- 
flection of prismatic rays from within its surface. Two 
smooth pieces of glass, pressed together with the fingers, will 
produce similax phenomena. Rock crystal, or pieces of frac* 
tured glass, sometimes display these colours in great beauty. 

Tarnish, This is a change of colour merely on the sur- 
face of the mineral, arising from the different degrees of 
oxidation it has undergone, and in consequence of which vari- 
ous tints, as green, blue, yellow, &c. are reflected. Such ef. 
fects are chiefly confined to the metallic ores, and such sub. 
stances as contain a portion of metal in their composition, or 
investing their surfaces. Specular oxide of iron, anthracite 
cooj, and copper pyrites, often present fine examples of irised 
surfaces. 

Lustre. 

The lustre of a mineral depends on the quantity of light 
which is reflected from its surface. This is often an important 
character in distinguishing specimens, because it is uniform in 
the same species, and not, like colour, liable to variations. 

The kinds of lustre are the metallic, adamantine, resinous, 
tntreous, and pearly. 

The metallic lustre is exemplified in the peculiar appearance 
of all the metals and many of their ores, when compared with 
other bodies. 

The adamantine lustre is not easily described, but is readily 
^distinguished in the diamond, corundum, and carbonate of lead. 

What is the most probable cause of the play of colours in the opal l— 
What is the cause of iridescence ? — ^How is this illustrated with two 
pieces of glass ? — ^What is meant by tarnish ? — ^What minerals are liable 
to this change ? — On what does the lustre of a mineral depend ? — ^What 
^fe the kinds of lustre mentioned ? — ^What minerals show the adamantine 
lustre 7 
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The resinmis lustre is that of broken resin. Examples of 
this lustre occur in pitchstone, and vesuvian. 

The vUreeus lustre is that of fractured glass. Quartz, topaz, 
and beryl, are examples. 

The pearly lustre is that exhibited by the mother of pearl. 
Some minerals show this lustre only when they reflect the light 

in a certain direction. 

* 

Habdness. 

This is a character of considerable importance, since ii is 
generally uniform in the same variety. . It is that property by 
which substances resist impressions and is ascertained by 
comparing one mineral with another. Minerals are com- 
pared, in this respect by scratching one with another, or by 
making a few, well known species, the standards of compari- 
son. Quartz is one of these standards. Thus if any mineral 
Is found to scratch quartz, it is considered as being harder 
than that substance, as topaz, sapphire, dec. Glass has also 
been made a standard for the same purpose. All the varieties 
of quartz scratch glass, while all the carbonaceous minerals 
are softer than glass, and may be generally scratched by the 
point of a knife. This is often a highly convenient mode of 
distinguishing the silicious, from the limestone species. 
Minerals of a lower degree of hardness than such as yield to 
the knife, are such as yield to the nail. For this purpose the 
thumb nail is used. Gypsum, talc, and the clays are exam- 
ples. 

Elbctbicity. 

Some minerals become electric by friction^ others by preS' 
sure, and others by heat. , 

There are two kinds of electricity, called positive and neg^ 
ative by some, and by others vitreous and resinous. When 
.two substances, possessing the scune kind of electricity, are 
brought together, they mutually repel each other. If one is 
positive and the other negative, they attract each other. 

Quartz, mica, sapphire, harytes, and many other minerals, 
acquire electricity when rubbed with the dry hand, or with a 

What is the appearance of the resmous lustre ? — ^What is the best 
example of the vitreous lustre ? — What is the pearly lustre ? — ^What is 
hardness ? — ^How is the hardness of minerals ascertained ? — ^What sub- 
stances are taken as the standards of hardness ? — How is it ascertained 
that one mineral is harder than another ? — ^What are the two kinds of 
electricity called ? — ^When do two electrical substances repel each 
other 7— -When do they attract each other ? — By what different processes 
do minerals become electric ? 
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piece of silk, woollen cloth, or fur. These are said to be- 
come electric by friction. Those which become electric by 
heat are called pyro-electric. These are chiefly crystals, and 
it is a curious circumstance that they acquire positive electri. 
city at one end, and negative at the other. Such crystals 
often terminate in a different number of fdces at each extrem- 
ity, and it is remarkable that the end having the greatest 
number of faces is always positive. Perfect crystals of tour- 
maline, or sclwrly display this property in the most striking 
manner. 

Fig. 63, . The electricity pf minerals is shown 

3^ by a little instrument called an electromC' 
tcTy flg. 63. It consists of a glass stem, 

a, which is fixed m a small wooden base, 

b, and to the upper end, c, there is sus- 
pended a small piece of gilt paper by a 
silk thread. To try the electricity of a 
crystal of tourmaline, hold the mineral in 
a pair of forcepa with a glass handle, for 
a minute, over a lamp to heat it, and then 
present it towards the gilt paper. The 
paper will be attracted and move forward 
to meet the crystal ; then on presenting 
the other end of the crystal, the paper 
will be repelled, and retire from it, show- 
ing that one end is^positive and the other 

negative. The forceps with the glass handle are necessary in 
these experiments, because the hand would conduct away the 
electricity if it touched the mineral, whereas the glass is a 
non-conduct(5r of the electrical fluid. 

Quartz, and other minerals which become electric by fric- 
tion, must be rubbed on A piece of for, or other soft non-c6n- 
ducting substance, and then presented to the gilt paper. 

In most Instances, polished stones acquire positive electricity 
by friction, while if the same stones have their polish destroyed, 
they acquire negative electricity, by the same treatment. The 
diamond, however, is an exception to this, being always posi- 
tive, whether rough or smooth. 

What ifl said of the different electricities acquired by the eztremities 
of Bome crystals ? — Describe the electrometer, 0g. 63, and the mode of 
naiog it — ^Why is it necessary to use forceps with glass handles in these 
experiments ?— Which electricity do polished stones a'cqnire by friction ? 

6 
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Phosphobbscencs. 

A body is said to phosphoresce wh^ it gives light withoat 
heat, or when it shines by being heated below redness. 

This property is not constant, even in the same species. 
Thus some varieties of iluate of lime become beautiHilly phos- 
phorescent, when thrown on an iron shovel heated below red- 
ness, while other varieties, when treated in the same manner, 
yield no perceptible light. 

Some minereds exhibit this property when scratched, or rub- 
bed against each other, and a few, even when brushed with a 
feather. Two pieces of quartz, when struck against each 
other in the dark, will emit a faint flash of light. And that 
variety of carbonate of Ume called dobmite, when scratched 
with the point of a knife, in the dark, emits a streak of light 
Bknde,OT sulphuret of zinc, exhibits the same property. The 
best way tq show the phosphorescence of fluor, colophonite, 
argentine, and other minerals requiring heat, is to make a 
shovel red hot, and having immediately carried it into the dark, 
sprinkle on the mineral in the state of coarse powder. As the 
iron cools and turns black, the phosphorescent light will be 
seen. 

Specific Gravity. . 

The specific gravity of a body is its weight when compared 
with the weight of a quantity of water equal to its own bulk. 
Thus when we say that gold has a specific gravity of 19, we 
mean that gold is 19 times as heavy as a quantity of water 
equal to its own bulk. When a mineral is suspended in water 
and weighed, it is lighter than when weighed in air, by the 
weight of a quantity of water equal to the bulk of the mineral 
so suspended. The reason of this is obvious, for if the sub- 
stance was not, bulk for bulk, heavier than water, it would 
not sink in it, but i£ it sinks, its weight must be diminished by 
exactly that of the quantity of water it displaces. 

To find the specific gravity of a substance, therefore, it must 
first be weighed in air, or in the ordinary manner, and then 
weighed in water, when its specific gravity may be found " by 
dividing its weight in air by its loss in water. *^ 

When is a body said to phosphoresce 7 — ^By what means are mine, 
rals made to exhibit this property ? — ^What is the method of showing this 
property in minerals requiring heat ? — ^What is the specific gravity of a 
i)ody ? — Why is the specific gravity of gold said to be 19 ?— Why does 
a mineral weigh less in water than in air ?— What is the rule for finding 
the specific gravity of a body 7 
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First weigh the body in a deli^ 
cate pair of scales, and note 
down its weight in grains. Then 
with a hair, or iine thread, sus* 
pend it frpm the bottom of the 
scale-dish in a vessel of water, 
as represented by fig. 64. As 
it weighs less in water, weights 
must be added to the side of the 
scales where the body is sus- 
pended, until they exactly bal- 
ance as at first. Next note down the number of grains so 
added, and they will show the difference between the weight 
of the body in air and in water. Now it is plain that the 
greater the specific gravity of the body is, the less compari- 
tively will be this difference, because each body displaces only 
its own bulk of water, and some bodies of the same size, are 
many times more heavy than others. Thus a square inch of 
platina will weigh 22 ounces, while the same bulk 6f silver 
will weigh only 11 ounces. But the two pieces of metal when 
weighed in water will loose exactly the same number of grains, 
because they each displace a square inch of water, though in 
comparison to their weights, the platina only loses just half 
as much as the silver, because it weighs twice as much. This 
is the principle on which the rule is founded, for the greater 
the loss is, the less in proportion will be the specific gravity, 
and so the contrary. > 

Having noted down the weight of the mineral in air, and its 
loss in water, divide the number of grains representing the 
first, by that representing the last, and the answer will give 
the specific gravity. Thus suppose 22 ounces of platina to 
lose 1. ounce, 11 ounces of silver to lose 1 ounce, then 22 
being divided by 1, gives 22, and 11 being divided by 1, gives 
11. The specific gravity of platina if Uierefore 22, while 
that of silver is 11. 

Chemical Chabactehs. 

We have now enumerated the principal characters of mine- 
rals which can be ascertained without chemical re-agents. 
These are called their external, or physical characters. 

Describe the method of taking the specific gravity of a body by the 
scales, fig. 64 — ^Why does a square inch of platina lose a kss propor- 
tion of its weight in the water than the silver ?— What are the external 
er physical characters of minerals ? '^ 
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There is still another class of characters which are employed 
in distinguishing minerals. These are called chemical char- 
acters, because heat and acids are the agents by which they 
are detected. These characters are developed by means of 
the mouth Ihw pipe, and a few simple experiments made by 
means of two or three acids. 

The blow pipe is a very simple instrument^ but in skilful 
hands is of great power, and to the mineralogist is indispensa- 
ble, as well as highly convenient. 

It most commonly ccMisists of a slightly conical, or tapering 
tube of brass, 10 or 12 inches long, ciyrved towards the small 
end, and terminating in a fine orifice. A more convenient 
form, however, is that represented by fig. 65. This con- 

^' ^' sists of three pieces^ as 

shown by the figure, which 
I are made to fit each pther 
accurately by grinding. 
For the convenience of 
transportation, the smaller long piece, when the instrument is 
taken apart, fits into the larger, and into this, the tip is put as 
a stopper. Thus the instrument assumes a very small com- 
pass, and may be carried in the pocket. 

This instrument is used by taking the large end into the 
mouth, placing the small end in the flame of a lamp, and 
gently blowing, so as to direct the flame on the mineral, 
which is laid on a charcoal support. 

To keep up a constant stream of air, is the chief difficulty 
which the beginner will experience in the use of this instru- 
ment. To do this, the inspiration must be made through the 
nostrils, while the cheeks are employed as bellows. This 
art is however soon learned by practice. A small pair of 
forceps are used to hold the charcoal, on which the fragment 
of ore is laid. When a very intense heat is required, and the 
fragment is so light as to be in danger of being blown away by 
the air, it may be confined by making a small cavity in the 
, charcoal, into which the substance is put, and partly covered 
by another piece of charcoal. 

By means of this simple instrument, the most violent heat 
of a furnace may be produced, while the experimenter has 

What others, besideBphjrsical characters, are employed in distinguish, 
ing minerals ? — By what means are the chemical characters of minerals 
developed ?— Describe the blow pipe represented by fig. €5— What is the 
method of using this blow pipe ? — ^What are the advantages of the blow 
pipe in making experiments on minerals ? 
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the advantage of constantly seeing how his specknen is af- 
fected by the heat ; when it is melted ; what odour aiises from 
it, &c. In refractory minerals, the fragment should not ex- 
ceed the size of a grain, or even half a grain of wheat. 

In respect to the intensity of the heat, there is a considera- 
ble difference, depending on tlie kind of fuel employed for 
this little furnace. The flame from a tallow candle is better 
than that from oil, and wax makes a stronger heat than tallow. 

In making experiments with the blow pipe on the metallic 
oiKA^fiuxes are usec^ and it is often the case that the best test 
of the presence of certain metals, or metallic oxides, is the 
colour imparted to the flux. One of the most common and 
convenient fluxes for the purpose, is glass of borax, or com- 
mon borax, deprived of its water of crystallization by heat. 
This will not spread on the charcoal, nor sink into it, but when 
melted always takes the form of a globule. The mineral and 
the borax should be in the state of powder, and made into the 
form of a little ball with a drop of water. This being laid on 
the charcoal, the heat should be gradually applied until the 
borax is melted, when it may be raised to the utmost. 

Action of the acids. The acids are employed in practical 
mineralogy, merely as tests, to distinguish certain minerals 
from each other. Thus carbonate of lime may generally be 
distinguished by its eflervescence, as we have already seen. 
Certain minerals form a jeUy with acids, and are thus known 
from others which they most resemble, and which have not 
this particular property. 

In making experiments with the acids, one of the most con- 
venient vessels is a watch crystal, in whieh a little of the acid 
being placed, the mineral is dropped in, in the state of powder, 
from the point of a knife. Some minerals, on which the acid 
will produce little or no observable effect in the mass, will 
effervesce smartly in the state of powder. The acids em- 
ployed are the sulphuric, nitric, and muriatic. 

Chemical Mineralogy. 
In systematic books on mineralogy, the minerals are ar- 



What should be the size of the fragment experimented on ?— Boes it 
make any difference what kind of fuel is employed for the blow pipe ?-r- 
What is said of the use of fluxes 7— What is the most common and con. 
venient flux ?— How is this flux to be used ?— For what purpose are the 
acids employed in mineralogy ? — ^What is said to be one of the most 
convemept vessels in making experiments on &e minerals with the 



acids? 
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ranged according to their chemical composition, and not ac- 
corcuDg to their colours, or external forms. When the crys* 
talline form is precisely the same, it will be obvious, from what 
has already been stated, that the mineral belongs to the same 
individual species. But two minerals may have nearly the 
same form, and still differ entirely in their compositions. 
Thus one variety of carbonate of limey and one of carbonate 
of iron, so nearly resemble each other in their crystalline 
^rms, that the eye can distinguish no difference, and it is only 
by the use of the goniometer that any variation in the quanti- 
ties of their angles can be determined. 

Now although the crystals resemble each other so nearly 
in external appearance, it is apparent that they cannot with 
any propriety be classed together, because they differ so es- 
sentially in their qualities. 

On the confrary, some minerals, although composed of 
nearly the same ingredients, differ entirely in external form, 
colour, fracture, and lustre. Thus quartz is sometimes colour- 
less and transparent, and in the form of a perfectly S3rmmet- 
rical solid, and sometimes it is red, yellow, purple, or brown, 
the form continuing the same. Other specimens of quartz 
are amorphous, that is, without any regular form, and these 
present a great variety of colours, fracture, Idstre, and texture. 
Still all these varieties are essentially composed of the same 
constituent, sHex, the only difference being, that one variety 
contains a small portion of the oxide of some metal, on which 
its oolour depends, which the other wants. 

The place of every mineral in the arrangement being de- 
termined by its essential qualities, it is obvious that a resem- 
blance of colour or form, constitutes a difference which may 
be only accidental, and that the only sure method of arrange* 
ment must depend on the composition of each individual 
species. Thus when we find, on chemical analysis, that a 
number of minerals are composed almost entirely of quartz, 
or silex, though they differ in colour, form, transparency, and 
other external characters, still in the most essential property, 
that is, composition, they closely resemble each other, and 
therefore ought to be arranged together. For the «ame rea- 
son, all the varieties of carbonate of Ume, though they difier 



How are minerals arranged in systematic books ? — Does the near re- 
semblance of crystalline forms, indicate a similarity of composition ? — 
Do fninerals of the same essential composition often differ much from 
each other in fracture, fbrm, and colour 7 — Why is the chemical ineth- 
od of arrangement the only sure one 7 
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from each other in almost every external respect, still agree 
in the essential property of composition, and therefore are 
arranged accordingly. 

The composition of minerals is determined by chemical 
analysis, which consists in separating each ingredient, or ele- 
ment, of which the substance is composed, from the others, 
so that each may be tested, and weighed, or otherwise ex- 
amined by itself. These processes, where the mineral is 
composed of many elementary substances, are long and dif- 
ficult, requiring great skill and much practical knowledge of 
chemistry. 

The principal substances of which minerals are composed, 
besides the metals, are what were formerly known under the 
general name of the earths. These substances are now some 
of them considered metallic oxides, or metals forming earths, 
when united to oxygen, in which state they naturally exist* 
They are lime, bar5rtes, strontites, magnesia, sHex, ainmine, 
ittria, glucina, zirconia, and thorina. 

Of these it is not certain that any are composed of a metal 
and oxygen, except the four first named, though by analogy, 
the metallic nature of the others is inferred. 

Besides these earths, mineral substances contain three 
alkalies, called potash, soda, and lithia. The basis of potash 
is a metal of a silver white colour, and so light as to swim on 
water. It is called potassium. The basis of soda is also a 
metal similar in its appearance and properties to potassium. 
It is called sodium. When potassium is exposed to the air, it 
absorbs oxygen from the atmosphere, or burns, and is thereby 
converted into the well known substance, potash. By a simi- 
lar process, sodium is converted into soda. These circum- 
stances are a su|ficient proof that the bases of potash and 
soda are metals. The basis of the other alkali, lithia, is also 
<^>a metallic nature, and is called lithium. The metalHc bases 
of the earths and alkalies are called metalloids, to distinguish 
them from the other, or more perfect metals. 

Some of the earths above enumerated form the principal 
parts of a great number of minerals, while others have only 

-. ■ I .1 W . I . I . .11 I I ., I 11 il 111 I I , ■ I ■ , , 

How is the composition of minerals determined ? — ^In what does analysis 
eonnst ? — Is the analysis of minerals, a simple, or a laborious and com- 
pUeated process ? — ^What are the principal substances of which minerals 
are composed, besides the metals ? — What are the names of the earths ? 
Which of these are metallic oxides ? — What three alkalies are found in 
minerals ? — ^What is the mrftalUc bafie of potash called? — ^What is tho 
metallic base of soda called ? — ^By what general term are the metallic 
bases of these substances known? 
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been found in a few rare specimens. The most common and 
abundant earths are lime and silex^ These form the chief bulk 
of the mountains in all parts of the world. Alumine, which is 
the base of clay, is also very abundant. On the contrary, 
ZMTConia has only been found in two precious stones, zircon, 
and hyacinth ; and glucina, ittria, and thorina, have ei^ch been 
detected but in a few instances, and only in minute quantities. 

The number of metals known, besides the metalloids, are 
29. Their names are as follows i — platinum, gold, silver, 
palladium, rhodium, iridium, osmium, mercury, nickel, colum- 
bium, tungsten, chromium, molybdenum, arsenic, tellurium, 
selenium, cerium, titanium, uranium, cobalt, bismuth, antimony, 
lead, copper, cadmium, tin, zinc, iron, manganese. The 
metals are all simple, or elementary bodies, that is, they can- 
not be decomposed or separated into more simple elements, 
or parts. 

Including the metalloids, there are forty metals in the whole, 
all elementary bodies, found in the earth. Besides these, 
chemists ' enumerate ten or eleven other simple substances. 
These are the gases, oxygen^ chUyrvne, hydrogen^ and nitro^ 
gen, and the solids, iodine^ sulphury phosphorus, carbon, and 
borax, which is the basis of borax, and bromine, which is a 
substance newly discovered in sea water, resembling iodine in 
its properties. 

The whole number of simple, or individual substances, there- 
fore, which compose all that variety of rocks, stones, metals, 
and earths, found under the surface of the globe, as well as all 
the trees and vegetables which grow on it, and all the men 
and animals which inhabit it, including all kinds of fish and 
shells that live in the sea, amount to only fifty, or fifly-one. 
This is a striking illustration of the wisdon^ and power of the^ 
Creator ; for who beside Him << who brought all things out of 
nothing," could have made such an endless variety of forms, 
colours, and modes of existence, out of such simple means. 

Many of these substances are common to the three kingdoms 
of nature, the animal, the vegetable, and the mineral. Thus ox- 
ygen, nitrogen, hydrogen, phosphorus, sulphur, and carbon, are 

Which are the most common and abundant earths ? — ^What is said of 
the other earths 1 — ^What number of metals are known, exclusive of 
the metalloids ? — Are the metals simple, or compound bodies 7 — ^Includ- 
ing the metalloids, what is the number of metals ? — ^What other ele* 
mentary bodies are there, besides the metals 7 — ^What is the whole 
number of simple substances of which the <^st of the eiurth is composed, 
including all the objects existing thereon 7— What elMnents are found in 
the three kingdoms of nature ? 
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(bund combined with other substances, in animals, vegetables, 
and minerals. All the other simple substances, with the ex- 
ception of chlorine, may be considered as peculiar to the 
earth and sea, though iron and perhaps one or two of the other 
metals, are formed in minute quantities, in animal and vegeta- 
ble bodies. Chhrine is an artificial gas, obtained by mixing 
together common salt, black oxide of manganese, and sul- 
phuric acid, and never has been discovered as a natural sub- 
stance. Oxygen and hydrogen exist in a state of combination 
in vast abundance, since they are the elements which form 
water. Nitrogen also exists in abundance, since it forms four 
fifths of the atmosphere which we breathe, *the other fifth 
being oxygen. Nitrogen also forms a considerable proportion 
of all animal substances, and is found in nitre, or nitrate of 
potash, and in certain vegetables. Phosphorus composes a 
part of certain minerals called phosphates^ as phosphate of 
lime, and phosphate of iron. Sulphur is a constituent in a 
great proportion of mineral compounds. These are called 
salphurets. About one half of the metals are found combined 
with sulphur, forming the sulphurets, of silver, of lead, or 
iron, &^c. Sulphur is also found in large quantities in the vi- 
cinity of volcanoes, being sublimed or brought up by the heat 
from the interior of the earth, probably by the decomposition 
of the metallic sulphurets. 

Carbon is found in abundance in the earth, being the chief 
element in the composition of coal. It is also found combined 
with iron, forming a carburet of that metal. The diamond is 
composed entirely of carbon. Iodine is contained in sea 
water, and in the waters of several springs. Boron is the basis 
of boracic (icid, which is a part of the composition of the well 
known substance called borax. 

All the metals, except platina and gold, are found mineraL 
izedy or in the state of ores. Many of them are also found in 
the native or metallic state. This is the case with silver, biS' 
muth, copper^ antimony^ arsenic, iron, nickel, pcdladium, and 
qfncksilver, AH these metals, with perhaps the exception of 
bismuth, are however much more frequently found in the state 
of ores, than in their native, or metallic state. 

Ib chlorine a natural, or an artificial gaa ? — ^In what natural substance 
does oxygen and hydrogen exist in abundance ? — ^What is the composi. 
tion of the atmosphere ? — ^Where is phosphorus found ? — Where is sul- 
phur found ? — ^What mineral substance is composed chiefly of carbon 7-^ 
What is the diamond composed of? — ^Where is iodine fpund ?— What is 
the basis of boracic acid ?— Which of the metals are never found mineraU 
ized? 
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GM and plaHna^ though never found mineralized^ or in the 
state of ores, seldom occur perfectly pure. Gold exists in its 
native state, alloyed, or mixed with silver, copper, iron, and 
several other metals. And platina always contains the metals 
osmium, iridium, iron, and often several others. 

Some of the metals are mineralized by only one or two 
substances, while others are found combined with several. 
Thus mercury is chiefly mineralized by sulphur, and is never 
found in combination with oxygen, carbon, or any of the min. 
eral acids, except the muriatic. Its ores are therefore few in 
number, and rarely found. Iron, on the contrary, is capable 
of very numerous combinations, being mineralized by oxygen, 
sulphur, carbon, phosphorus, carbomc acid, and many other 
substances. Its ores are consequently very numerous and 
exist in nearly every section of country. 

Capper and lead are also widely disseminated, and are each 
found in combination with a variety of mineraUzing s^ubstances. 

We come now to the classification and description of Mine- 
rals, the object of which is, to distinguish them from each 
other. At the head of each class the elements, or ingredients 
which chiefly compose the species, are enumerated. The 
particular composition of each species, when important, is 
given with the description. 

CLASS I. 
ACIDIFEROUS EARTHY MINERALS. 

Under this head are included such minerals as consist of 
an earth combined with an acid; some of them contain small 
portions of metal, as iron, manganese, and perhaps chrome,&c. 

LIME. 

This earth has never been found pure except in small quan- 
tities. For the most part it is found combined with carbonic 
acid, forming carbonate of lime ; it also occurs combined with 
sulphuric acid, forming sulphate of lime, or gypsum ; with 
phosphoric acid, forming phosphate of lime ; and with several 
other substances. 

Pure lime is white, hot to the taste, corrosive to the touch, 
and capable, when water is thrown on it by degrees, of con- 
solidating it, and extricating a degree of heat which sets w^ood 
on fire ; it destroys animal and vegetable substances, and it 
turns vegetable blues to green. 

Are gold and platina found perfectly pure ? — By what substances is 
tnercury mineralized 7 — By what substances is iron mineralized ? — Is 
lime ever found in its pure state ? — ^With what other substances is lime 
principally found combined ? 
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The compounds of lime are so abundant in nature, that ge- 
'ologists have estimated one fourth of the crust of the globe to 
be formed of them. 

Species 1. cabboxats of like. 

This species includes ^ great variety of calcareous mine- 
fafs, many of which differ widely from each other in their ex- 
ternal characters. Some varieties occur in the form of crys- 
tals, of which there is an immense number of secondary mo* 
difications ; some varieties are compact, some are pulverulent, 
some are granular. The colours which the varieties of this 
species assume, are so various, as to include nearly the whole 
catalogue ; the prevailing colour, however, is white, or greyish 
white. 

Chemieal characters. Infusible, but becomes caustic or 
quicklime before the blowpipe ; effervesces with acids: 

Composition, Lime 57 ; carboQic acid 43. — Klaproth. 

Variety 1. caicabbous spar. 

External characters. Colours, various, generally white, 
yellowish or grey, often red, &c. occurs crystallized ; forms 
extremely numerous, amounting to upwards of 500 secondary 
varieties, all originating from an obtuse rhomboid, the alter- 
nate angles of which are 105° 5', and 74° 55' ; fragments 
rhomboidal ; lustre, ^ore or less shining, often pearly ; frac- 
ture uneven, but difficult to be obtained on account of the 
ease with which it separates at the natural joints ; cleavage 
in direction of the natural joints, very easy and perfect, dis- 
playing smooth polished faces, transparent or translucent ; 
the transparent, particularly that from Iceland, doubly refrac- 
tive ; often occurs in heraitrope, or macled crystals ; yields 
to the knife : sp. gr. 2.72. 

Only a few of the most common forms can be illustrated 
by figures. 

Fig. 66. Fig.67. Fig. 68. Fig. 69. Fig. 70. 
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What are the chemical characters of carbonate of lime ?— What are 
the colours of carbonate of lime ?— What is the primitive form of car. 
bonate of lime ? 
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' Fig. 66. The primitive rhombodial prism. 

Fig. 67. The acute rhomboid. 

Fig. 68. A six-sided prism. 

Fig. 69. A hexahedral prism with pentagonal sides, and 
terminated by pentagonal faces. ^ 

Fig. 70. A dodecahedron, composed of two six-sided pyr- 
amids joined base to base ; each face being a scalene triangle. 
This variety at first view appears as two triangular p3n:amids, 
but on closer inspection, each of the three larger sides will be 
fpund to contain two scalene triangular faces. These crystals 
are commonly grouped, so that only one of the pyramids ap» 
pear distinct. It is a common variety and bears the name of 
hog'toath spar. 
Pig. 71. 

Fig. 71. The double six-sided pyramid, with the 
summits truncated, and an outline of the primitive 
form in the centre. 




Pig. 72. 




Fig. 72. The same with truncated summits and 
solid angles. 



Its localities are exceedingly numerous. Fine crystals of 
some of its varieties being found in almost every limestone 
country. A considerable variety of 'beautiful specimens are 
found at Lockport, N. Y. 

Phillips says the rarest and most beautiful crystals are found 
at Derbyshire, and the northern parts of England. 

DisHncHve characters. From the carbonates of lead, stron- 
tian and bar3rtes ; and also from the sulphates of barytes and 
strontian ; it may be distinguished by its burning to quicklime : 
sulphate of lime does not effervesce with acids. 

Variety 2. abobntine. 

Evetemail characters. Colors, milk white, reddish or grey, 
ish white ; histre pearly ; occurs in thin tabular plates, gene* 

What is the shape of that variety called hqgs-tooth spar ?— What are 
the distinctiye characters of this mineral ?— What is the colour and 
compositioQof argentine ? 
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rally curved, or undulated ; translucent^ or neariy opake ; 
structure of the massive, slaty, presenting curved shining lay- 
ers ; yields to the knife ; easily broken ; phosphorescent on 
hot^coals. 

Chemical characters, .Infusible, but decripitates and sepa- 
rates into thin plates, and finally becomes caustic quicklime. 
Effervesces with acids. 

Composition. Lime 56 ; carbonic acid 39.33 ; silex 1.66 ; 
oxide of iron 1 ; water 2. — Klaproth. 

It is found in primitive rocks. 

Localities, Saxony, Norway, Cornwall, Granard in Ire- 
land, &;c. 

U. S. Southampton lead mine, Mass. 

Variety 3. satin spab. 

External characters. Colour, yellowish white, white or 
pale red ; occurs massive, consisting of fine delicate fibres 
adhering closely together ; lustre, that of satin ; bears a fine 
polish ; often chatoyant ; translucent. 

Composition, Lime 50.8 ; carbonic acid 47.6. — Pepys. 

Localities, The finest specimens are from Cumberland, 
Eng. 

U. S. near Baltimore, Md. ; Cumberland Valley, Pa. ; 
Newburyport, Mass. 

Satin spar when polished is a very beautiful mineral. It is 
used for inlaying, and for the manufacture of ornaments, as 
necklaces, ear rings, &c. instead of pearl. It is now a scarce 
mineral. 

Variety 4. agaric mineral, rock milk. 

External characters. Colour, yellowish or greyish white ; 
occurs in sofl earthy masses, composed of particles sUghtly 
cohering ; soils the, fingers ; opake ; tender ;' spongy ; for a 
moment swims on water ; effervesces with a^ids. 

Composition, Nearly pure carbonate of lime. 

It is disintegrated marble. 

It is found in veins, in calcareous rocks. 

Variety 5. aphrite.'*' £arth foam. 
External characters. Colour white; occurs in masses, 
composed of scales, of a shining pearly lustre ; opake ; sofl to 
the touch. 

* From the Greek ; a foanulike substance. 



What is the appearance fii satin spar ?— What is the use of satin 
4Bpar? 

6 
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Parian marble. This was employed by the most ancient 
Greek sculptors ; but being yellowish and coarse grained, it 
was supplanted by that of Etruria, and afterwards by that of 
Carrara. 

The Venus de Medici, Diana hunting, and Venus leaving 
the bath, are of Parian marble. 

Pentelican marble. This comes from the vicinity of Athens. 
It is white, with black crystals of hornblende, and occasionally 
green veins of talc. Of this, some of the. noblest Grecian 
monuments are constructed. A Bacchus in repose, a Jason, 
a Paris, dec. of this marble, remain at Paris. 

Translucent marble. At Venice, and in the different towns 
of Lombardy, are columns of marble so translucent that the 
light of a candle is visible through pretty thick masses. 

Elastic marble. Tables of ancient elastic marble are still 
extant at Rome. Pinkerton supposes that this quality may be 
imparted by certain modifications of heat. Prof. Cleveland 
states that flexible marble is found at Pittsford,Vt. and at Pitts- 
field, Mass. and that according to the experiments of Dr. 
Meade, it loses this property on being heated, but regains it 
on being plunged into water. 

The foreign specimens of this kind which I have seen are 
opake, and without polish, resembhng fine sandstone. 

Luni marble. Carrara marble. These two kinds come 
from adjacent localities. That of Luni is pure white, and is 
preferred to that of Carrara, which is often stained with veins 
of grey. 

The quarry of Luni is said to have been opened in the time 
of Julius Caesar. 

Laconian marble. Verde antico. This came from Mount 
Tagetus, in Liconia, and is among the most celebrated and 
ancient marbles. It is described as being of a most cheerful 
green, like that of tender herbs or grass, variegated with veins 
of a glassy white, winding in a spiral manner. — Pin1certoh*s 
Petrology. 

American marbles. The United States afford many varie- 
ties of primitive marble, several of which have been quarried 
for useful and ornamental purposes. 

Philadelphia marble. Colour white, or greyish white, some- 
times variegated with veins or clouds, of blue. It receives a 
fine polish, and is extensively employed. 

Potomac marble. This is a breccia, and is composed of 

What is said of Parian marble ? — What is said of elastic marble ?-» 
What are the principal localities of American marble. 
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rounded and angular fragments from the size of a pea to that 
6f an ostrich's egg. Colours red, white, grey, and blackish 
brown intermixed, so ^s to give the whole a highly varie^ 
gated aspect. It bedrs a fine polish and is a singularly 
beautiful marble. Of this marble are formed the shafts of the 
columns in the chamber of Representatives at Washington. 
They are about twenty feet high, and two feet in diameter. 
The locality of this marble is about fifty miles above Washing, 
ton, on the banks of the Potomac, in Md. — See Cleveland, 

New-Haven marble. Predominant colour, grey, or bluish 
grey, richly variegated with veins, or clouds of white, green, 
or black ; some specimens are clouded with yellow, or orange ; 
in others the prevailing colour is green with black clouds of 
chromate, and magnetic oxide of iron. The principal quar- 
ry is seven miles from New-Haven, Ct. Prof. Silliman ob- 
serves, that when this marble contains the green colours, it 
belongs to the variety usually called verde antique. Chim- 
ney pieces of this marble, of which there are four in the cap- 
ital at Washington, cost from $250 to j^500 each. 

Vermont marbjes. The state of Vermont affords several 
beautiful marbles, viz. 

Middlebury marble. Prevailing colour, grey, running into 
dark brown of different shades. Some specimens are pure 
white. This marble receives a fine polish, and is sawn for 
tomb-stones, chimney-pieces, &c. Professor Hall states, 
that during the years 1809 and 10, 20,000 feet of slabs were 
cut by one mill, containing sixty-five saws, and that the sale 
of marble during the same period amounted to about 11,000 
dollars in value. 

Quarries have also been opened at Pittsford, Shaflsbury^ 
and Scranton, in Vt. — Cleveland. 
Massachusetts affords several quarries of Marble. 
Professor Dewey states that the annual value of the marble 
qaarried in Berkshire county alone, amounts to more than 
40,000 dollars. The localities in this state are Lanesborough ; 
the colour is white and brownish. Stockbridge ; colour wlute, 
or clouded with dark shades. Sheffield; colour white, or 
clouded with dark shades. — Robinson, 

I%omaston marble. Colours, white or greyish white, diver- 
sified with veins of a different colour.' In the finest pieces, 
the predominant colour is grey, or bluish grey, interspersed 
by whitish clouds. It is a rich and beautiful marble, receives 
a fine polish, and is well fitted for ornamental purposes. 
Three miUe, coat^iiiing in all 150 saws, are employed in saw* 
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ing and poliahing the marble. The price of the best slabs is 
two dollars a square foot, and about 12,000 feet are annually 
sold. — Cleveland, 

Subspecies 3. commox lihestoite. 

External characters. Colours white, yellowish white, grey, 
brown, reddish, bluish, black, &c. ; occurs compact, some- 
times granular ; fracture large conchoidal or splintery, some- 
times earthy ; lustre dull, or glimmering ; sometimes it is va- 
riegated or striped of different colours ; translucent on the 
edges, or opake. Sp. gr. 2.6 ; yields ,to the knife. 

Chemical characters. It burns to quicklime and effervesces 
with acids. 

Composition, It is an impure carbonate of lime, and gene- 
rally contains portions of silex, aluiAine, or oxide of iron. 

It is sometimes difhcult to distinguish secondary or compact 
limestone from primitive marble, without referring to its lo-v 
cality. In fact, common limestone runs into marl on the one 
side, and primitive marble on the other. 

Secondary limestone of the oldest formation contains oxide 
of iron, sulphuret of lead, manganese, sulphuret of zinc, &;c. 
but generally no organic remains. 

The newer formations are conchitic, or contain *shells. 
Pinkerton says that some of the most compact varieties of 
marble are^of this kind. 

* It is understood that conchitic limestone is of course of se- 
condary formation. But it is not true that every secondary 
limestone contains shells. 

Secondary limestone is sometimes granular, but perhaps 
only when it is passing into the primitive kind. 

Uses, When burnt it furnishes quicklime, which, when 
slacked and mixed with a portion of sand, forms mortar, an 
article of indispensable use in building, plastering the walls 
of houses, 6lc, It is also employed extensively as a building 
stone, and some of the most beautiful marbles belong to this 
species. 

CONCHITIC, OB SECONBABY MABBLES. 

I^inkerton, in his Petrology, has enumerated a great variety 
of conchitic marbles. From him we shall extract an account 
of some of the most singular and beautiful. 

LumacJiella Marble. Colour, grey or brown ; oflen deep 

What are the principal colours of common limestone ? — ^What is its 
composition ? — ^What is the principal use of this species ?— What is tiie 
colour of Lumachella marble. 
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brown, containing shells which fonn circles or semicircles, of 
a golden colour ; also shells, which i^ certain directions throw 
out blood-red reflections, similar to the Labrador feldspar. 
Some specimens alsio reflect the green and blue tints of the 
opal, and nearly with equal splendour. 

This marble was known to the Romans. Its locality, for- 
merly unknown, has been re-discovered. It is found in small 
quantities at Bleyberg, in Carinthia. 

From the examination of a specimen of this singular and 
most beautiful marble, in the cabinet of D. Watkiuson, Esq. 
of this city, it is obvious that the red reflections spring from 
the fragments of a shell : but which is not discoverable, ex- 
cept on close inspection. 

Panno di morto, or funeral pall. Colour deep black, sprin- 
kled with white shells, like snails, an inch or more in length, 
at distant and rather regular intervals. 

This kind is sold at Rome, and is very scarce and highly 
esteemed. Its locality is unknown. 

England produces some beautiful shell marble. 

Pentworth marble. Colour grey, with a cast of green, and 
thickly set with shells, some of which are filled with white 
spar, giving it a variegated and beautiful appearance. 

Bristol marble. This is a fine black marble, interspersed 
with white shells. , 

' Yorkshire produces a grey marble, sprinkled with enthro- 
chitas. 

Italy is famous for its beautiful marbles. 

Florence, Lucca, and Pisa, are decorated with a brick-red 
marble, containing white ammonites. 

FiortU) marble. This kind is marked with spots resembling 
flowers. Two columns of it, very rich in colours, are said to 
have been placed in Napoleon's Museum at Paris. They 
were of Roman workmanship, and were discovered in the 
ruins of Gabium, four leagues from Rome. 

Ruin marble J or Pictorial marble. This marble is found in 
the vicinity of Florence. It presents angular figures of a 
yellowish brown, running into a deep brown colour, on a base 
of light brown, and yellow, gradually passing into a light grey. 

At a certain distance, slabs of this marble so nearly repre- 
sent drawings done in bistre, on a ground of yellowish brown, 
that it would be difRcult to convince one to t&e contrary. 

" One is amused," says Brard, " to observe in, it kinds of 

• _ 

WfaKt is ruin, or pictorial marble ?^-What is said of this maible ? 
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ruins; there it presents a Gothic castle half destroyed ; here 
ruined walls ; in another place, old bastions ; and what still 
adds to the delusion is, that in these natural paintings there 
exists a kind of eerial perspective, very sehsibly perceptible. 
The lower part, or what forms the first plane, has a warm^ 
and4)old tone ; the second follows it, and weakens as it increas- 
es in distance ; the third becomes still fainter, while the upper 
part presents in the distance, a whitish zone, and finally, as it- 
reaches the top, blends itself, as it were, with the clouds." 

These different colours are produced by the infiltration of 
difierent coloured oxides of iron, into the fissures of this mar- 
ble. It never bears a high polish. 

Fine specimens of this marble of a foot or two square, 
sometimes sell for exorbitant prices. 

Spain offers the conchitic marbJes of Grenada, and Cordova, 
of a deep red, with white shells. 

France abounds with shell marbles. 

From Narbonne, comes a deep black kind, with white be- 
lemnites. 

From the department of Aube, is brought a grey marble, 
made up of little shells, with now and then a large ammonite. 

Caen marble. This beautiful variety comes from Caen, 
in Normandy. It is of a chocolate brown, with white madre- 
pores, of all sizes and descriptions, beautifully variegated with 
blue and red. Of this the tables and chimney pieces of Paris 
are made. In most of the coffee houses may be seen tables 
of this marble. 

Languedoc or St. Baum marble. This is of a fiery red col- 
our, mingled with white and grey shells disposed in convoluted 
zones. 

The eight columns which decorate Napoleon's triumphal 
arch in the Carousel at Paris, are of this marble. 

The United States as yet presents but few localities of shell 
marble. Professor Cleveland has noticed the following. 

In Pennsylvania, Northumberland Co. is a black marble 
containing white specks, like the Kilkenny marble. 

In New York near Hudson, is a greyish brown marble, 
beautifully variegated with encrinites and other organic re- 
mains. 

Near Seneca Lake is found a variegated marble, which has 
a fine grain, receives an excellent polish, and will probably be 
much employed. 

Do the United States furoieh any localities of shell marble ?~- 
Where are such localities ? 
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Variety 1. fetid cabboitate of lime. 

External Characters, Colour, white or greyish white; 
does not differ in external characters from common limestone. 
When scraped with a knife, or struck with a hard body, it ex- 
hales an offensive odour, resembling that of rotten eggs. * 

Chemical Characters. Before the blowpipe it loses its odour, 
and burns to quick lime; effervesces with acids. 

The offensive odour is owing to the sulphuretted hydrogen, 
which probably comes from a small quantity of bitumen or sul- 
phur, included iif this variety. This quality is lost on the sur. 
face, and in small fragments, by exposure to the air. 

It is sometimes found in nodular masses. 

It occurs with common limestone and gypsum, and is said 
to form mountains. 

Localities. Germany, France, England, &;c. . 

U. S. Allegany Ridge, Md. Near Rhinebeck, Hyde Park, 
near Black river, Niagara Falls and Batavia, N. Y. North- 
ford, Conn. Stockbridge, Mass. 

Variety 2. bittjminotjs limestone. 

EoEtemal Characters. Colour, brown, passing into dark 
brown or black ; structure compact, or sometimes lamellar ; 
when rubbed, struck or heated, emits an unpleasant bitumin- 
ous odour. 

Chemical characters. Loses both colour and odour by heat, 
and bums into quicklime. 

It belongs to secondary rocks, and is sometimes found with 
coal. 

Uses. Phillips says, that in Dalmatia, it is So bituminous that 
it cuts like soap, and is employed in the construction of houses ; 
when raised, they set fire to the walls, the bitumen bums out, 
and the stone* becomes white ; the roof is then put on and 
the house finished. It is also polished as a marble. 

Localities. Ireland, Scotland, England, and France. 

U. S. Near Middletown, Conn, where it presents distinct 
impressions of fish. 

Variety S. abgillo-febbuginous limestone. 

External Characters. — Colours, bluish, black, or grejrish 
blue ; occurs massive, in Wds, and in globular and spheroidal 
pieces ; gives an argillaceous odour when breathed on ; when 
burnt it is of a buff colour ; tougher than common limestone. 

What produces the odour in fetid carbonate of lime ? What use is said 
to be made of bituminous limestone ? 



68 INTRODUCTION TO 

Chemical characters. Turns yellowish under the bMw pipe ; 
does not fall to powder when slacked ; effervesces with acids. 

Lias limestone, which encloses anunonites and a great va- 
riety of sea shells, with the bones of unknown animals, is 
similar to calp in composition. Lias is employed as a litho- 
graphic stone, and occurs at Lime, in Dorsetlihire. 

Uses. Calp is sometimes used as a building stone. 

Some varieties form a cement which hardens under water. 

Subspecies 4. concreted carbonati^ of lime. 

This subspecies contains^two varieties, both of which appear 
to be formed by a succession of layers. 

Variety 1. oolIte. boestone.* 

External characters. Colours, whitish, yellowish white, or 
ash grey ; occurs in masses composed of globular particles of 
the size of mustard seed, adhering by a calcareous cement ; 
the particles are composed of concentric layers ; fracture 
splintery ; opake. 

It is soft when taken from the quarry, but hardens in the air. 

The houses of Bath are for the most part built of this vari- 
ety of common limestone, which occurs in great beds above 
the mountain li^ie of England. — Phillips. 

This stone is however said to be liable to disintegration, and 
therefore is not the best material for building. 

Variety 2. pbastone. pisolite. 

External characters. Colours, yellowish white, brownish, 
or reddish ; occurs massive, composed of distinct spheroidal 
concretions, which are formed of thin concentric layers, gen- 
erally with a grain of sand at the centre as a nucleus ; these 
concretions are about the size of a pea, and are united by a 
calcareous cement ; they are often flattened by mutual con. 
tact. 

Pisolite is found among alluvial deposites, particularly at 
Carlsbad in Bohemia, and in the waters that supply the baths 
of St. Phillip, in Tuscany. It has a singular and interesting 
appearance. 

Subspecies 5. chalk. 

External characters. Colour, white, or yellowish white ; 
occurs massive ; fracture earthy ; meagre to the touch ; dull ; 

* Because it resembles the roe of a fish. 



In what form does oorfte occur ? — ^Why is this variety called roe- 
fitone ?— What is the formof peastone? — ^Whyls it called peastone ? 
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opake ; |ofl ; soils the fingers ; adheres to the tongue ; gives a 
white streak. 

Chemical characters. Effervesces with acids; bums to 
quicklime. . 

Composition, It is nearly a pure carbonate of lime. 
It is one of the newest secondary formations. It oHen 
contains shells^ and the remains of amphibious and land ani. 
mals ; also nodules of flint from which gun flints are made. 

Chalk sometimes forms beds, rising into hills several hundred 
feet high, and which are remarkable for the smooth regularity 
of their outlines. 

Localities. England, particularly in the counties of Kent, 
Hampshire, Berkshire, and Sussex. France in various places. 
Poland, and Ireland. 

Uses, When compact, it is used as a building stone. It 
furnishes lime for cement and for manure, and is used in po- 
lishing metals and glass. It is also used by mechanics to mark 
out their work ; by starchmakers and chemists to dry precipi- 
tates on, and in medicine, it is employed as an absorbent. 

Species 2. arragonite.* 

External characters. Colour white, or yellowish white, 
greenish grey, and pearl grey; occurs crystallized, in the 
form of six-sided prisms, with equal sides ; also in six-sided 
prisms, of which the two opposite lateral planes are broad, 
the four others being narrow. These crystals on close inspec- 
tion appear to have longitudinal joints down each lateral face, 
as though made up of several smaller crystals closely fitting 
each other. Sometimes the prisms are so short as to resem- 
ble octohedrons, or even tables, and sometimes it forms a pe- 
culiar kind of twin crystal, or two crystals are seen crossing 
each other, or a small one projecting out of the side or summit 
of the larger. They are of\en deeply striated ; stiructure 
coarsely fibrous ; lustre, shining vitreous ; translucent, or trans- 
parent ; scratches marble. 

Fig. 73. 



Fig. 73, a crystal, formed of four smaller crys- 
tals aggregated, so as to leave the half of each dis- 
tinct. • 

* Because first found at Arragon, in Spain. 

What is the colour of arragonite 7— Why is it called by Uub name 7 — 
What are the foims of its crystals 7 



68 INTRODUCTION TO 

Chemical characters. Thin fragments of transpafent crys« 
tals decrepitate in the flame of a candle ; other varieties lose 
their transparency and become friable. It phosphoresces on 
red hot iron, and is soluble in nitric and muriatic acid, during 
which process the carbonic acid is disengaged. — Mohs. 

Composition. Carbonate of lime 95.2965 carbonate of 
strontian 0.5090 ; water 0.1544. — Stromeyer. 

Distinctive characters. The crystalline forms, and the gen- 
eral aspect of arragonite will distinguish it from carbonate of 
lime, and from strontian. It is also harder than carbonate of 
lime, and does not, like strontian, tinge flame purple, but bums 
to quicklime. 

The phosphorescence takes place, only when the particles 
are small, and at the instant they fall on the hot iron. 

In a fine specimen of arragonite before me, from Weir's 
cave, Va. the largest crystals appear to consist of bundles of 
smaller ones adhering together, and terminating in one, two, or 
three-sided summits* Among the smaller ones, some are 
gradually and finely acuminated, while others are abruptly 
truncated, and terminate in one, or two principal faces. Some 
appear to be cylindrical, and stand in aggregated radiating 
masses, the points only appearing distinct ; others are branch- 
ed, sending forth smaller crystals under various and uncertain 
angles; the whole being garnished at every point with fine 
Crystals, standing in every direction. 

The branched variety is oflen found in the cavities of iron 
ore, and hence has been called Jfo*/erri, or flowers of iron. 

It was first found at Arragon in Spain, associated with gyp. 
sum. 

Localities. Hungary, Transylvania, Bohemia, Scotland, 
Iceland, Siberia, Chimborazo, dz;c. 

U. S. Weir's cave, Va. Suckasunny mine, N, J. 

Species 3« magnesiax cabbonate of lime. 

Thid species has several varieties, wliich vary considerably 
in the proportion of Ume and magnesia. 

Variety I. dolomite.* 

External characters. Colour, white, oflen with a tinge of 
yellow, or grey ; occurs massive, often of a slaty texture ; 
consists of fine crystalline grains, which are lamellar ; lustre 

* From the celebrated Dolomieu. 

How does this species differ from carbonate of lime ?—Where' is it 
found in this country ? 
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glimmering ; translucent on the edges ; when struck, or thrown 
on a hot iron, mostly emits a phosphorescent light, which* is 
visible in the dark; sofler than primitive limestone, which it 
strongly resembles : sp. gr. 2.85. 

Chemical cfiaracters. Effervesces feebly with acids ; under 
th e blow pipe, after the carbonic acid is expelled, it phospho- 
resees with exceeding brightness, turns opake and falls into 
grains. 

Composition. Carbonate of lime 52.0 ; carbonate of mag- 
nesia 46.5; oxide of iron and manganese 0.75. — Klaprath. 

Dittinctive chanuAers, Its slow effervescence will distin. 
guish it from primitive limestone. 

It is found in veins, in primitive rocks, with iron, primitive 
limestone, tremolite, lead, zinc, quartz, dz;c. 

Localities. Pyrenpees, Saxony, France, Sweden, dec. 

U. S. Near the city of New- York. Washington, Milford 
hills, and Litchfield, Conn. Great Barrington, Sheffield, 
Stockbridge, Pittsfield, Williamstown, and Adams, Mass. 

Variety 4. bitter spar, rhomb spar. 

ExtemcA characters. Colours, grejdsh or yellowish white ; 
occurs in obtuse rhomboidal crystals, the alternate angles of 
wbich are 106° 15' and 73** 45' ; structure foliated ; lustre 
pearly and shining : cleaves into rhomboids ; translucent ; brit- 
tle ; very easily separable into rhombs, at the natural joints by 
a blow. 

Chemical cJuxracters. Bums to quicklime ; effervesces feebly 
with acids. 

Composition. Carbonate of lime 52 ; carbonate of mag^ 
iiesia45; oxide of iron 3. — Klaprolh. 

Distinctive characters. It is soi;netimes difficult to distin-. 
goish this variety from calcareous spar. In general, its slow 
and feeble efiervescence will distinguish them. A surer meth. 
od is solution in sulphuric acid, which, if magnesia be pres- 
ent, will be precipitated by carbonate of potash, or soda ; 
^e solution will also be bitter. 

It IB found in chlorite, steatite, or serpentine, with talc, as- 

*>«8tU8, &C. 

Locdittes. Sweden, Tyrol, Siberia, &c. 
U.S. Near New-Haven, Conn. Williamstown, Middlefield, 
snd Southampton, Mass. 

^ ' • 

Is do«'>mite phosphorescent ? — ^What property will distinguish it from 
primitive limestone ?— What are the colours of rhomb spar ? — ^With 
what other minerals is rhomb spfr found ? 

7 
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Variety 6. hagnesxax LiXESTom:. 

Eaiemdl characters. Colour, yellow or buff; occurs in 
amorphous masses; lustre glimmenng ; texture somewhat 
sandy ; translucent on the edges. 

Composition. Carbonate of lime 61.5 ; carbonate of mag- 
nesia 44.8 ; insoluble matter 1.6. — Thomson. 

The great range of hills, extending from Nottingham to 
Sunderland in England, are entirely composed of it. 

The lime obtained from it is greatly esteemed for cements, 
being less subject to decay, owing to its absorbing less car- 
bonic acid from the atmosphere than the lime of common 
limestone. — PhiUips. 

When magnesia exists in considerable quantity in a soil, it 
wholly destroys vegetation. Large tracts in France are bar- 
ren from this circumstance. 

K flexible y^cMty of magnesian limestone, is found in Sun- 
derland in England. It is slaty, and fusible. This quality ia 
lost by drying. — PhiUips. 

Variety 6. fbbro-maonesian cabbonate of uve. pearl- 
spar. 

External chwrad/ers. Colours, white or greyish, yellowish, 
or reddish white ; occurs in laminated masses, and in obtuse 
rhomboids, with curved faces ; sometimes only the thin edges 
or angles of the crystal are curved, or turned up ; lustre pearly; 
structure foliated ; crystals often placed partly over, each 
other, so as to give the mass a scaly appearance ; also, it oc- 
curs of a fibrous texture ; translucent ; sp. gr. 2.5. 

Rg. 74. Fig. 75. Figs. 74 and 75, show the com- 

mon appearance of these crystals. 
They are irregular rhomboids, 
having their faces curved, or their 
angles contorted in various direc- 
tions. 

Chemical characters. Before the blow pipe, it decrepitates 
with violence, and turns dark grey, or brown ; with borax it 
fuses with ebullition, into a yellowish green enamel ; soluble 
slowly, and with little effervescence in nitric acid. 

Composition. Lime 27.97 ; magnesia 21 .14 ; carbonic acid 
44.6 ; oxide of iron 3*4; of manganese 1.5. — Heisinger. 

Distinctive characters. Its peculiar contorted cxystaUiza* 

'~^" ^*~~~^~^^— ~^~~^— ^~^-^— — ^^^^-- • — - - II — — 

What effect does magneman limestone have on vegetation 7— Of wkat 
is pearl-spar a variety ?— What is there peculiar in its crystals 7— What 
are its chemical characters ?— What are its distinctive characters ? 
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tion, with its slow effervescence, will distinguish it from rhomb, 
spar, and other carbonates ; sparry iron ore is darker and 
heavier. 

Phillips thinks it probable that pearl-spar passes into sparry 
iron ore. 

Pearl-spar is found in metallic mines, with quartz, limestone, 
iron ore, zinc, lead, &c. 

Localities. Derbyshire, Devonshire, Cornwall. 

(J. S. Near Lancaster,^ Penn. Leicester, on the Genesee, 
Clinton, and Bethlehem, N. Y. Leverett, and Charlestown, 
Masd. 

Species 4. tabulas spar. 

External characters. Colours, greyish white, oflen tinged 
red, green, or yellow ; occurs massive, composed of thin 
laminae ; structure imperfectly foliated ; translucent, or opake ; 
phosphorescent when scratched ; cleaves into prismatic pieces ; 
fracture splintery ; yields to the knife, and is sometimes fria- 
ble : sp. gr. 2.8. 

Chemical charcu:ters. In nitric acid, a few bubbles escape 
and the fragment falls into powder. Fusible with ebulUtion 
into a whit^ glass. 

Composition. Silex 50 ; lime 45 ; water 5. — Klaproth. 

It is a rare mineral, and has been found only in Ceylon, 
and two or three other localities. 

Species 5. PHosPHA^rE of lime. 

This species embraces several varieties, which vary con- 
siderably in their external characters, and chemical composi- 
tion. 

Variety 1. apatite*. 

Eiciermd cTuiracters. Colours, white, yellowish white, 
greenish yellow, blue, bluish green, and reddish, colours pale ; 
occurs in six-sided prisms, terminated by one or more planes, 
or by a six-sitied pyramid, variously truncated ; prisms short ; 
cross fracture conchoidal ; lustre vitreous ; translucent ; oflen 
longitudinally striated ; yields to the knife. 

* From the Gr«ek, signifying to deceive, because it resembles other 
minerals. 

What are the colours of tabular spar ? — Is this a common or a rare 
mineral ? — ^What are the colours of apatite ?— Why is it called by this 
name? 
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fig. 76, the primary form, a short six-sided prism. 

Fig. 77, a six-sided prism, terminated by six-sided pyramids. 

Fig. 78, the same, with the lateral edges and summits trun* 
cated. 

Chemical characters. Infusible ; dissolves slowly and with- 
out effervescence, in nitric acid ; or effervesces slightly from 
foreign matter ; phosphoresces on hot iron. 

Composition. Lime 55 ; phosphoric acid 45. — Klaproth. 

Distinctive cJiaraciers. It resembles beryl, and emerald, 
but wants their hardness^ and is soluble in acids. From car. 
bonate of lime it differs, by its slight effervescence ; fluate of 
lime is fusible. 

It is found in primitive rocks, with garnets, fluor, tin, iron, 
and quartz. 

Localities. Bohemia, Saxony, Moravia, Spain, several 
parts of England, dz^c. 

U. S« Germantown, and Hamilton, Penn. At the former 
place it is in grass-green crystals. Several places in New- 
Jersey. Near Wilmington, Del. Near Crown Point, colour 
clove brown. Near New- York, colour apple green ; and 
West Farms, N. Y. Milford hills, (pale green,) Conn» 
Topsham, (pale green,) Maine. 

Variety 2. asparagus stone. 

External characters. Colours, asparagus green, greenish 
^ite, white and transparent ; occurs in crystals only ; form, 
six-sided prisms, with six-sided pyramidal terminations ; planes 
sometimes striated longitudinally ; angles subject to trunca- 
tion ; does not phosphoresce. 

Chemical characters. Dissolves in nitrous acid without ef- 
fervescence. 

Composition. Lime 54.28 ; phosphoric acid 45.72. — Klap-^ 
roth. 

Distinctive characters. It has been confounded with apa- 
tite, but differs from it in colour ; in the general smooth sur-^ 



What are its crystalline forms ? — How is it distinguished from emerald 
and beryl ? — ^How does asparagus stone differ from apatite t 
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face of its planes ; in its acuter terminations ; in its non- 
phosphorescence ; and in dissolving in acids without efferves- 
cence. — Jameson, 

It is found in primitive rocks. 

Localities. Grenada, in Spain, in abundance ; Vesuvius, 
Norway, and near Havre, in France. • 

U. S. Germantown, Fenn. Highlands, at Anthony's Nose. 
Near Lake Champlain, and on the island of New- York, N. Y. 
Morris county, N. J. 

Species 6. flttate op lime, plttob.* 

This species is found crystallized, nodular, compact, and 
earthy. It therefore compreTiends several varieties, of which 
the crystallized is by far the most beautiful, and important. 

Variety 1. cr7stallized fluats of lime. 

External characters. Colours, purple, red, green, yellow, 
grey, blue,' white, and perfectly limpid and transparent ; occurs 
in crystals ; forms, the octohedron, with its varieties, the cube 
and rhomboidal dodecahedrons, variously truncated ; structure 
lameUar, or foliated ; cleaves into the form of the octohedron, 
tetrahedron, and rhomboid ; lustre, shining vitreous ; crystals 
generally smooth ; yields easily io the knife : sp. gr. 8.10. 
fk' 79- Fig. 80. Fig. 81. Fig. 82. 






Fig. 79, the primary octohediron. 

Fig. 80, the cube, a fomi under ^ich it most frequently 
occurs. 
Fig. 81, the dodecahedron, with rhombic faces. 
Fig. 82, the cube, with bevelled edges. 
Fig. 83 




Fig. 83. the cube, with each solid angle bevelled, 
or replaced with six planes. 



* From the Latin jfuo to flow, because it is used as a flux. 

What are these minerals composed of? — ^What are the colours of flu ate 
of lime ?— What are the forms of its crystals ? 

7* 
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A great variety of other fomos are enumerated. Mr. Phil' 
lips states that his collection presents upwards of seventy va- 
rieties of form. The same author hasT given a figure ojf one 
crystal, bounded by fifly.four planes, and another in his pos- 
session from Devonshire, bounded by three hundred and twen* 
ty-two planes. 

This mineral is rendered very interesting by the great va- 
riety and beauty of its colours, and the peculiarly distinct 
forms in which its crystals are often found. ' 

Chemical characters. Fusible with ebullition into an opake 
globule ; with borax into a transparent glass. In powder, 
with warm sulphuric acid, emits fluoric acid gas, which is em- 
ployed in etching on glass ; phosphorescent on hot iron. 

Composition. Lime 72.14 ; fluoric acid 27.86. — Berzelius. 

Distinctive characters. Its rich colours and peculiar prop- 
erty of corroding glass will distinguish it from other minerals ; 
from the gems it is readily known, by its want of hardness. 

It is found mostly in metallic veins which traverse primitive 
rocks. 

Localities. Mount Blanc, St. Gothard, Saxony, Germany* 
Cornwall and Derbyshire, abundant. In the tin mine, St. 
Agnes, Cornwall, are found the most splendid varieties ; also 
in the lead mines of Derbyshire, fine specimens occur. 

U. S. Shenandoah county, and at Shepherdstown, Va. Pe- 
ter's Creek, 17 miles from Shawneetown, Fork of Grand Pierre 
Creek, 27 miles from the same place, Illinois. West side of 
the Blue Ridge, Md. Smith county. Ten. Near Franklin 
Furnace, and near Hamburgh, N. J. Nesft* Saratoga Springs, 
N. Y. At Middletpwn and Huntington, Conn. AtThetford,Vt. 
Southampton lead mine, Mass. White Mountains, N, H. 

Variety 1. noditlak flu ate of lime. 

External characters. Colours, blue, brown, purple, grey, 
reddish, and yellow, variously intermixed with white, and 
transparent ; it is the result of imperfect crystallizations ; the 
colours run in zones or bands, often quite distinct, or are va- 
riously shaded, or intermingled with each other, forming tints 
of a great variety of colours. Some parts of a specimen will 
be transparent, others translucent, or even opake. 

This variety comes from Derbyshire, and is commonly 

What it the composition of fliu>r qpar ? — ^What acid is obtained &ooi)i 
flttor, and what are its peculiar properties ? 
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known by the name of Derbyshire-spar. It is called hhie John 
by .the miners, and is found in veins or detached masses, from 
three inches to a foot in thiqkness. 

Uses, It is formed into vases, obelisks, candlesticks, ^. 
for ornamental purposes. It bears a high polish, and its great 
variety of rich colours renders it remarkably beautiful, and in 
great request. 

Variety 2. chlohophane.* 

External characters. Colour, pale violet ; structure imper- 
fectly lamellar; does not much resemble the other varieties; 
translucent. 

It is curious on account of its phosphorescence. When 
placed on hot iron, it does not fly, but gives out the most beau, 
tiful emerald green light. The experiment may be made on 
a hot shovel carried into the dark. 

Localities. Cornwall and Siberia. 

U, S, New Stratford, Ct. When placed on a hot iron in 
a dark room, it emits a very pure emerald green light ; masses 
even one inch in diameter, become illuminated in a few sec^ 
onds, and continue distinctly luminous when removed to a 
room lighted by candles, or when viewed in weak day light — 
SUliman, 

Secies 7. SULPHATE OF LIKE. 

The varieties of this species differ widely in .their exter- 
nal characters, but are composed of nearly the same propor- 
tions of lime and sulphuric acid. 

It occurs crystallized, fibrous, granular, earthy, and compact. 

Variety 1. crystallized sulphate of lime, selenite. 

External characters. Colours, white, either pure, or with 
shades of yellow, violet, brown or ' red ; occurs in foliated 
masses, and in regular crystals ; form of the foliated, oblique 
hexahedral tables, each of the lateral faces of which is bev- 
elled ; or in flat crystals which are oblique parallelopipeds ; 
form of the regular crystals, hexahedral and octohedral prisms, 
with oblique terminations ; crystals oflen united, somewhat in 
the stellular form, or the smaller crystals are attached oblique- 
ly to the larger ones ; structure foliated ; cleavage very per- 

* From its green light, when heated. 



What is the common name of fluor? — What are the uaea of this min- 
eral ?— Whence does chlorophane derive ita name ?— What curious prop- 
erty does it possess ? 



t i 



78 INTRODUCTION TO 

feet in one direction; lustre, shining pearly; transparent or 
translucent ; soflt'; yields to the nail ; inelastic : sp. gr. 2.310. 

Chemical characters^ Turns white and opake^ swells, and 
finally, in small fragments, melts into a white enamel ; does 
not effervesce with acids, nor hum to lime. 

Composition, Lime 32 ; sulphuric acid 46 ; water 22.— 
Bergman. 

Distinctive characters. It resembles mica and talc ; but 
mica is elastic, does not instantly turn opake on being heated, 
and is harder than selenite ; talc is unctuous to the touch, and 
of a greenish tinge. 

The massive selinite sometimes appears in broad, shining, 
transparent laminae, a foot or more long, and several inches 
wide, without the least appearance of distinct crystals, but re- 
sembling plates of mica. 

Beautiful specimens of this kind are occasionally found 
among the gypsum from Nova Scotia. 

Selenite often occurs' in the form of lenticular crystals. 
These sometimes occur disseminated in the compact, or gran- 
ular gypsum, or are collected into groups in the form of roses^ 
stars, &c. 

Variety 2. fibboits gtfsuh. 
External characters. Colours, white, grey, reddish, and yel- 
lowish ; occurs in extremely fine, delicate, and nearly separate 
fibres, of a shining silky lustre, and either straight, or gently 
curved ; sometimes it is nearly compact, taking the form of a 
concretion. 

This beautiful variety is polished for ornamental purposes. 

Variety S* GBAimLAB gypsum. 

External characters. Colours, white, yellowish, and red- 
dish ; occurs in masses composed of small laminated crystals, 
which present shining faces, either straight or curved ; trans- 
lucent on the edges ; very soft; yields to the nail. 

This is a very common variety, and appears to be intermedi- 
ate between selenite and compact gypsum. 

Variety 4. compact gypsum. 

External characters. Colours, white, reddish, or yellowish, 
often running in veins, or clouds ; occurs massive ; firaeture 
compact ; lustre glimmering ; translucent, or opake; easily 
cut with a knife ; the white, oflen resembles spermaceti. 

What is the composition of sulphate of lime ? — In what forms does it 
occur ? — What are its chemical and distinctive characters ?— What are 
the prevailing^ colours of this mineral? 
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Tliis variety forms the gypseous alabaster of which cups, 
vases, candlesticks, and other ornaments are made; some spe- 
cimens after being polished, are translucent, and at a few feet 
distance can hardly be distinguished from spermaceti. Beau- 
tiful ornaments of this mineral, and in great variety, come 
from Italy. A manufactory of the same kind is also estab- 
lished at Derby, England. 

The beautiful white translucent alabaster, of which the Ital- 
ian ornaments now so common in this country, are made, 
comes froni Castelino, in Tuscany, 35 miles from Leghorn. 
The most perfect is found about 200 fe^t below the surface of 
the earth. The yellowish variegated kind called alabastro 
agatato, or agate alabaster, is found at Sienna, from 20 to 30 
feet below thasurface. 

The bluish variety comes from Guercieto, and is remarka- 
bly beautiful, being elegantly variegated with blue, purple, and 
red. 

The principal manufactory of these articles is at Volterra, 
36 miles from Leghorn, where about 5,000 persons live by 
this kind of labour, and from whence these ornaments are 
transported to all parts of the world. 

This information we obtain from one of the proprietors of 
the manufactory. 

This kind of alabaster may be readily known from the cal- 
careous kind, by its softness and want of effervescence with 
acids. 

Varjfty 5. plaster of fabis. 

External charcLctets. Colour, yellowish, or brownish ; occurs 
in masses, composed of small grains, sometimes of a crystal- 
line appearance, and sometimes earthy ; fracture earthy ; dull ; 
soil ; easily broken ; yields to the nail. 

Chemical characlers. Effervesces slightly with acids, owing 
to its containing a portion of lime. In other respects its 
chemical characters do not differ from the other varieties. 

Composition. That of Montmatre, near Paris, contains 
about 17 per cent, of carbonate of lime, and a small portion 
of the oxide of iron. 

Plaster of Paris is the name commonly used in commerce 
for the whole species, probably from the circumstance of its 
having been first exported froin the vicinity of Paris. 

- .»■ ■ * m - ^ — 

What use is made of the compact variety ? — Under what name is this 
▼ariety known 7 — ^How may this alabaster be known from the calcareous 
kind ?— What is the appearance of plaster of Paris 7— Why is this 
mineral called plaster of Paris 7 
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This variety occurs in great abundance at Montmatre, near 
Paris, and is said to produce the best plaster known in com- 
merce. 

Sulphate of lime belongs to transition and secondary forma- 
tions. Its occurrence as a primitive rock has also been as- 
sertedfe But Saussure, who observed gypsum in several places 
on the Alps, mixed with layers of mica, has notwithstanding 
recorded his opinion against its primitive origin. The gypsum 
of Nova Scotia, of which vast quantities are employed (or 
manure and other purposes, presents, it is believed, no organic 
remains. Having examined great quantities of this gypsum, 
with a view to determine its geological character, and having 
interested the workmen, where it is broken and ground, to ob- 
serve any organic remains that might occur, the writer has 
never been able to detect a single shell, orx)ther organized 
substance in it. 

The secondary g3rpsum of Germany, it is believed, some- 
times contains organic remains. 

That of Montmatre contains vast quantities of shells, skel- 
etons of birds, quadrupeds, and even vegetable substances. — 
Cuvier, Pinkerton. 

Uses, Gypsum is ground and spread on certain soils as a 
manure. (For information on this subject, see Davy's Agri- 
cultural Chemistry.) 

It is employed when calcined, in ornamenting rooms in stuc- 
CO, in taking the impressions of medals, in casting statues 
and busts, <Sec. and when mixed with lime,^t is used in plas- 
tering the walls of houses. 

Casts, busts, ^Ci of plaster, are easily polished when dry, 
by rubbing the surface with talc. 

Remark, Broken articles of plaster are mended by first 
wetting the surfaces to be joined, then mixing the calcined 
plaister with gum water, and applying it before it hardens. 

Localities. Hungary, Italy, Bohemia^ England, and most 
other countries. Nova Scotia, in extensive quarries. 

U. S. Niagara, near the Falls, and at the /foot of Goat 
Island. Onondaga and Madison Counties, near Cayuga Lake, 
(at the three last named places it is quarried.) Manlius, Lock- 
port, and in several other places, N. Y. Martha's Vineyard, 
arid Milton, Mass. Saltville, on Holstein river, (quarried,) 



Why does it sometimes effervesce with acida ? — What are the princi. 
pal uses of plaster of Paris ? — Is this mineral common in this country ? 



i 



MINERALOGY. 79 

near Preston's salt works, and at the head waters of Staunton 
river, Va. St. Mary's county, on the Patuxet, on the Poto- 
mac, near Fort Washington, and near Baltimore, Md. It is 
also found in many other places in the U. States, in small 
quantities. 

Species 8. anhydrous* oypsum. 

This species occurs crystallized, granular, fibrous, and 
compact. It therefore affords several varieties. 

Variety I. HUSiACiTS.f 

External characters. Colours, white, violet, bluish, or red- 
dish ; occurs crystallized in rectangular prisms, sometimes 
differing little from a cube, and sometimes so short as to be* 
come tabular ; structure lamellar, with joints parallel to the 
planes of the prism ; lustre shining pearly ; transparent or 
translucent ; sofl ; yields to the nail. 

Chemiodl characters. Infusible, but is reduced without ex. 
foliation to a white friable enamel ; does not effervesce with 
acids. 

Composition. Lime 40 ; sulphuric acid 60. — Vauqudin. 

Lime 41.75 ; sulphuric acid 55; muriate of soda 1. — Klap* 
roth. 

Distinctive characters. It does not, like the sulphate of 
lime, exfoliate and melt into a hard enamel, but under the 
blow pipe is converted into a friable enamel. 

LocaUties. Switzerland, and Tyrol. 

U. S. Lockport, N. Y. ' 

Variety 2. gbanulas anhydbite. 

External characters. Colours, greyish, greenish grey, blu* 
ish or reddish ; occurs in concretions ; structure granular, or 
confusedly foliated, sometimes bladed, or contorted ; lustre 
shining, peiarly ; translucent. 

It often contains a little muriate of soda. 

Variety 3* fibbuus AimYDBiTE. 

External characters. Colours, greyish, greenish grey, blu- 
ish or reddish ; occurs in masses composed of fibres, either 
straight and parallel, or diverging ; translucent on the edges ; 
lustre, shining, pearly. 

* AnhydrouB, without water, because it contains no water of crystal- 
lization. ^ 
t Muriacite, because it sometimes contains muriatic acid. 

Whence come the words anhydrous and muriacite ? — -What are the 
prevailing colours of muriacite ? — What is the composition of this spe- 
cies ?— What are its yarieties 7 
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Variety 4. cokpact anhtdbite. 

External characters* Colours, white, grey, blue and red ; 
occurs massive and sometimes contorted ; fracture splintery 
passing into flat conchoidal ; translucent on the edges ,' scratch 
es calcareous spar. 

Composition. Lime 42 ; sulphuric acid 56.50 ; muriate of 
soda 0.25. — Klaproth. 

Localities, It is found in the salt mines of Poland. 

Variety 5. siliceous anhydbite. 

External characters. Colours, greyish white, veined with 
bluish grey ; occurs in distinct massive concretions ; structure 
laminated ; translucent on the edges ; lustre, splendent ; sofl ; 
brittle. 

Composition. It contains 8 per cent, of silex. — Vauquelin. 

It is found with limestone at Vulpino, in Italy. 

It takes a fine polish and is employed for ornamental pur- 
poses. 

Species 9. nitbate of lime. 

External characters. Colours, white, yellowish, or grey- 
ish white ; occurs in fibrous efllorescences ; often united in 
the form of silken tufis, also in delicate needles, and in a 
state of powder ; tastes bitter and disagreeable. 

Chemical characters. On burning coals it slowly melts 
away, and emits slight detonations ; soluble in water and very 
deliquescent. 

Composition. Lime 32 ; nitric acid 57.44 ; water 10.57. — 
Klaproth. 

Distinctive characters. Its bitter taste, and its ready deli- 
quescence will distinguish it from nitrate of potash. 

It is generally found with the nitrate of potash, and occurs 
about old walls, in caverns, and on calcareous rocks among 
vegetable remains. 

Localities. U. S. It is abundant in the caverns of Ken- 
tucky. 

Species 10. siliceous bobate of lime. 

External characters. Colour, greyish or greenish white ; 
occurs massive and crystallized ; form, the rhombic prism, 
with the lateral edges, and solid angles, variously truncated ; 
sometimes the two opposite angles, and sometimes all the an- 
gles are truncated, or bevelled ; the two opposite angles are 

'!■»■' ■ ■■ ■ ^ ■ 

Of what 18 nitrate of lime composed ?— -What are its chemical and 
diatinctiye characters 7 
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^Iten replaced by three planes, forming a prism often sides ; 
fracture imperfectly conchoidal ; lustre shining between vit- 
reous and resinous ; translucent ; yields to the Knife ; sp. gr. 
about 3* 

Chemical characters, Intumesces into a white mass, and 
then melts into a globule of a pale rose colour ; forms a jelly 
with acids ; in the flame of a candle, turns w^ite, opake, and 
becomes friable. 

Composition. Lime 84 ; boracic acid 21.67 ; silex 37.66 ; 
water 55. — Vauquelin. 

Distinctive characters. It sometimes resembles prehnite ; 
but is not electric by heat, and its hardness is sensibly infe- 
rior. — Cleveland, 

Variety, botryolite.* 

External characters. Colour, white, gre3dsh, and red in 
concentric circles ; externally yelJowish grey ; occurs in bo- 
tryoidal masses, and in mamillary concretions, formed of con- 
centric layers ; texture fibrous or earthy; sp. gr. 2.8. 

Composition, Lime 39.5 ; silex 36 ; boracic acid 1*3.5 ; 
water 6.5 ; oxide of iron 1. — Klaproth, 

This species is found at Arendal, in Norway. 

U. S. Near Passaic Falls, N. J. It was discovered by J. 
Pierce, Esq. and is well characterized. 

Species 11. abssniate of lihe. 

External characters. Colour, white, or greyish white; 
surface often tinged red, or violet by arseniate of cobalt ; oc- 
curs in minute fibres, or in acicular crystals, commonly ag- 
gregated into botryoidal masses ; lustre silky, or dull ; sp. gr. 
2.6. 

Chemical characters. Evaporates with heat in dense white 
vapour, with the odour of arsenic, leaving the lime. Soluble 
in nitric acid without effervescence. 

Composition, Lime 25 ) arsenic acid 50.54 ; water 24.46. 
^-Kk^roth,^ 

Distinctice characters. Its chemical characters will dis- 
tinguish it from the minerals it most resembles. 

Localities. Andreasburg in the Hartz. Near Furstem- 
burg, in Germany, with Cobalt and sulphate of lime* 

* Prom the Greek, resembling grapes. 



What ii the composition of silicious borate of lime ?— Why is one of 
its v&rietieB ealled botryolite ?— What is the composition of erseniate of 
lime ? — ^Is it a common mineral ? 

8 
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Genus 2. aluhine. 

This earth derives its name from alum, of which it ia the 
base. It never occurs pure, but may be obtained so by 
chemical means, when it is of a clear white. It occurs very 
universally in argillaceous soils, and enters into the composi- 
tion of several gems, as the sapphire and. ruby. ' In the spe- 
cies belonging to this genus, it is combined with acids, and 
forms the basis of several salts. 

Species 1. svbsulfhate of alumine. 

External eharacters. Colour, white, or yellowish white ; 
occurs massive in small round or reniform pieces ; translucent, 
or opake ; fracture earthy ; yields to the nail ; adheres to the 
tongue; light. 

Chemical characters. Infusible, but loses more than half its 
weight by the heat. 

Composition, Alumine 30.2 ; sulphuric acid 23.4 ; water 
46.4. — Stromeyer. 

liocalities. Ne^haven, Sussex, Eng. Halle, in Saxony. 

Variety 1. silicxovs subsulfhate of alvmine. 

External characters. Colour, between milk and show white ; 
occurs of the consistence of hog's lard ; smooth to the touch ; 
translucent, except in patches, where it is opake and granur 
lar ; on exposure to the air, it dries and splits iato masses lik^ 
starch, some of which effervesce on the surface, while others 
^are translucent, and resemble the finest pieces of gum ara. 
bic. — PhiUips, 

Chemical characters. By ignition it loses 90 per cent, of its 
weight, 

Composilion, Alumine 6.5 ; sulphuric acid 3.0 ; water 88 ; 
silex 2.4. — Henry, 

Localities, This singular mineral was found in the old 
workings of a coal minOy near Oldbokm, in Lancashire. 
Species 2. svbphosfhate of alukii^. 

External characters. Colours white, yellowish white, green, 
ish or bluish ; occurs in minute crystals in the form of rhombic 
prisms, with dihedral terminations ; these are grouped, or col- 
lected into hemispherical, or globular concretions ; sometimes 
appearing like down, but more commonly radiating from a 
centre, with a peariy or silken lustre. It is often attached to 



■*#»>■ 



Whence doe* the earth alumine derive its name T—What is tlia eom- 
po^tioa of fttbsulphate of aliuiune ? 
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other minerals, in distinct, round, or stellular spots, presenting,* 
when the mineral is of a different colour, a singular and beau* 
tiful appearance ; translucent. 

Chemical characters. Infusible, but becomes whit^ and 
opake, and loses its crystalline form ; gives a greenish tinge 
to the flame ; Aiken says, that with sulphuric acid it corrodes 
glass. 

Composition. Alumine 35.35 ; phosphoric acid 33.40 ; 
fluoric acid 2.06; lime 0.50; water 26.90; oxides of iron 
and manganese 1.25. — Berzelius. 

Distinctive cJiaracters. It resembles zeolite, but this is fu- 
sible. Its property of corroding glass is not constant, but 
may sometimes be seen by placing a little of it in powder with 
sulphuric acid on a piece of glass and warming it over a lamp. 

Localities, Barnstable, in Devonshire; Cornwall; New- 
Castle, and other places in England. Brazil, Bohemia, and 
the Hebrides. First discovered at Barnstable, by Dr. Wavel. 

A mineral found at Richmond, in Berkshire county, Mass. 
is supposed to belong to the present species. It occurs sta- 
lactical, or in concretions composed of minute radiating fibres ; 
colour greenish or greyish white ; scratches carbonate of 
lime. Infusible. 

Genu^ 3. magnesia. 
Like the other eartixcr, mognosia when pure, is perfectly 
white. That sold by apothecaries, is obtained by the decom- 
position of the sulphate of magnesia. It is also found native, 
in small quantities. It enters into the composition of a con- 
siderable variety of minerals. It forms the basis of several 
native salts, being found combined with the carbonic, sulphu- 
ric, and boracic acids. 

Species 1. carbonate of magnesia. 

Of this species there are four varieties, viz. crystallized, 
compact-, earthy, and pulverulent. 

Variety 1. crystallized carbonate of magnesia. 

External characters. Colour, white; occurs in delicate 
acicular crystals, radiating, or diverging, and possessing the 
lustre of satin ; also in flesh coloured crusts, not more than 
two lines thick, having a polished, or sparry structure. It is 
totally soluble in sulphuric acid. — Cleveland. 

What are the colours, chemical and distinctive characters of subphos- 
phate of alumine ?^— How is the earth magnesia obtained ? — ^With what 
acids is this earth foiind combined ? * 
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LoadUies, Staten Island, N. T* Discovered by James 
Pierce, Esq. ia veins, or cavities, in magnesite and steatite. 

Variety 2. compact carbonate of magnesia. 

External characters. Colours, grey, or yellowish ; occurs 
amorphous, tuberous, and spongitorm ; fracture, dull, splin- 
tery, and flat conchoidal ; nearly opake ; yields to the nail 
externally ; internally harder than calcareous spar ; adheres 
to the tongue ; absorbs from 9 to 10 per cent of water, and 
becomes translucent on the edges. 

Chemical characters. Soluble with ej9erve8cence,but slow- 
ly» in muriatic and sulphuric acids ; in&sible, but hardens un- 
der the blow pipe so as to scratch glass. — Aihin. 

Composition. Magnesia 58 ; carbonic acid 49 ; water 3. — 
Klaproth. 

Distinctive characters., The bitter solution which it forms 
when dissolved in sulphuric acid, and its not burning to quick 
lime, will distinguish it from chalk, and other forms of car- 
bonate of lime. It does not, like clay, become plastic with 
water. 

Localities. Upper Stiria, Moravia, Italy, Spain, and Silesia. 

U. S. Bare Hills, near Baltimore. 

Variety 3* earthy carbonate of magnesia. 

Extcmai c?mrw9im'x- CfJnuT- whitiflh or yellowish white ; 
occurs in porous masses ; fracture earthy ; yields easily to the 
nail ; adheres to the tongue ; sometimes swims on water. 

Localities. Samos, Negropont, Moravia, and Cornwall. 

It is called Meerschaum in the east, and is used for the same 
purposes as fuller's earth is with us. 

Variety. 4. pulverulent carbonate of magnesia. 

External characters. Colour yellowish white ; occurs in 
small masses, which fall to powder on dr3ring ; soft to the 
touch ; soils the fingers ; soluble in sulphuric acid. 

Localities. India. 

U. S. Hoboken, N. J. Discovered by James Pierce, Esq. 
Staten. Island, N. Y. Roxborough, Penn. 

Species 2. sulphate of magnesia. 

External characters. Colour, white, or gie3rish white ; oc- 
curs in crystalline fibres, adhering together longitudinally ; 
lustre silky or pearly; translucent; not very brittle ; taste» 
bitter and nauseous. 



* Where has crystallized carbonate of magi^iia been found ?— What are 
the chemical and distinctive characters of mis species I 
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Chemical characters. Soluble in water, from which it is 
precipitated by the carbonate of potash or soda. Under the 
blow pipe, it boils, gives off its water of crystallization, and 
remains, a white, infusible, spongy mass. It is composed of 
magnesia and sulphuric acid. 

It is found on the surface of decomposing g3rpsum, or schis- 
tus, on the surface of particular soils, and in mineral waters. 

Localities. Epsom,* in England, and Seidlitz, in Bohemia. 
At these places it is abundant in mineral springs. 

U. S. Mammoth Cave, Ky. Greenbriar, and Monroe coun- 
ties, Va. Near Corydon, In. in abuQidance. Coeymans, 
N. Y. 

Species 3. bobatb of maonesia. 

External characters. Colours, yellowish, greyish, or green- 
ish white ; occurs crystallized in the form of a cube, variously 
modified by truncation ; sometimes all the edges are trunca- 
ted, but in every case the diagonally opposite angles are dif- 
ferently modified, sometimes by simple truncation, and some- 
times by bevelment ; the solid angles are subject to the same 
diversity : fracture uneven, passiog into flat conchoidal ; lustre 
glistening ; transparent or translucent ; sometimes gives sparks 
with steel ; pyro-electric, the opposite angles being in oppo- 
site electrical states. 

Chemical cJutracters. Fusible into an opake white glass. 

Composition. Magnesia 16.6 ; boracic acid 83.4. — Vau- 
quelin. 

Distinctive characters. Its character of possessing opposite 
electricities at its opposite angles, and the dissimilar opposite 
modifications of its angles, will distinguish it from all other 
minerals which it resembles. 

Localities. Lower Saxony, embedded in Gypsum ; near 
Kiel, in Holstein, embedded in anhydrous g3rpsum. 

Genus 4. babytes. 

When pure, bar3rtes is white, has a caustic, somewhat al- 
kaline taste, and by the chemists is placed among the alkaline 
earths. It is a strong poison. It ner^ occurs pure in nature, 

* Whence Epsom saU, the common name of the species. 

What is the composition of the sulphate of magnesia ? — What is the 
common name of this salt, and whence does It receive this name ? — In 
what is borate of magnesia found? — What is the composition of this 
salt ? — What are the chemical and distinctive characters of ^is salt ?-^- 
What are the properties of barytes ? 

8* 
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but is fouad combined witb tbe earfoonic and sulphuric acid^^ 
fonaing carbonate of barytes, and sulphate of barytes. 

Species 1. casbonate of basttes. 

Exierrud characters. Colours, white, or greyish white, or 
yellowish, bluish, or greenish ; occurs massive, stalactical, 
and in crystals ; form, resembling closely the common crys- 
tals of quartz, viz. six-sided prisms, terminated by six-sided 
pyramids ; sometimes with the apices truncated ; fracture of 
the massive undulated ; structure fibrous or bladed ; lustre 
glistening ; translucent or opake ; scratches carbonate of 
lime : sp. gr. 4.4. 

Chemical characters. Fusible into' a white enamel ; soluble 
with effervescence, in dilute nitric, or muriatic acid, a little of 
which tinges burning alcohol yellow. 

Composition, Barytes 78 ; carbonic acid 22. — Klaproth. 

Distinctive characters. — ^Its weight will distinguish it fronf 
the minerals it resembles, except strontian and the sulphate of 
barytes. The sulphate does not effervesce ; and carbonate 
of strontian, when dissolved in an acid, and mixed with alco- 
hol, tinges the flame purple, instead of yellow. 

The cells of the massive variety of this substance, often 
contain the crystallized variety. 

When reduced to thin plates, it gives by refracted light, two 
images, one bright, and the other nebulous. — Cleveland, 

The native carbonate, of barytes, is next to arsenic, one of 
the strongest of mineral poisons. When dissolved in muriat- 
ic acid, it is employed in minute doses, as a remedy in certain 
diseases. 

Localities, It was first discovered by Dr. Withering in 
Lancashire, England, hence Witherite, one of its names. It 
has since been found in several other places in England, in 
Hungary, Stiria, and Siberia. 

U, S, Near Lexington, Ky, 

Species 2. sulphate of babytes. 

ExiemsH characters. Colours, white, yellowish white, flesh 
red, gre^iish white, and bluish; occurs crystallized and. mas- 
sive ; primitive form, a right four-sided prism, whose bases are 
rhombs ; subject to a variety of modifications by truncation ; 
structure lamellar, with cleavage in three directions ; crystals 

What «re the oatiTe salts of barytes ?— What is said of the poisonove 
property of carbonate of barytes 7—Is it rar^ or sot T-^What are the 
prevailing colours of sulphate of barytes 7 
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80tn6time9 curved ; lustre shining, between pearly and vitre- 
ous ; yields easily to the knife ; translucent : sp. gr. 4.446. — 
Mohs. 

These crystals are generally so short, as to take the tabular 
form. 

^' Fig. 84. The primary form, a right piri^, 

with rhombic bases. 

Chemical characters* Decrepitates,' becomes 
vitrified on the outside, and finally melts into an 
opake white enamel. If coloured with oxide of 
copper, the flame, on the first application of heat, is tinged 
green, otherwise not ; if the enamel be applied to the tongue, 
it tastes like rotten eggs ; it does not effervesce with acids. 
Composition, Bar3rtes 67 ; sulphuric acid 33. — Klaproth, 
Distinctive characters. Its specific gravity willidistinguish 
it from the minerals it most resembles, except strontian, car- 
bonate of barytes, and carbonate of lead. Strontian after fu- 
sion never gives the fetid taste of barytes ; it gives a purple 
flame, when dissolved in acid, and burned with alcohol ; car- 
bonate of strontian effervesces ; carbonate of lead effervesces, 
and is reduced to the metallic state under the blow-pipe. 

Sulphate of barytes is found in considerable variety of 
form and structure, and therefore admits of a number of sub- 
divisions. 

* Among the more remarkable tints which occur in this spe- 
cies, Mohs has noticed the following, viz. smalt blue, pale 
sky blue, almost indigo blue, woad-brown, and hair brown, 
bright red and yellow. 

Variety 1. lamellar sulphate of barytes. 

External characters* Colours, white, yellowish white, grey, 
reddishy bluish, or greenish ; occurs crystallized, sometimes 
distinct, but commonly in foliated masses ; form, the right 
rhombic prism, subject to a great variety of truncations, or 
bevelments ; crystals compressed into a tabular form ; gener- 
ally aggregated into masses, so as to present, when broken, 
longish granular particles, of various sizes ; translucent ; lus- 
tre shining; pearly ; fragments rhomboidal; easily broken. 
Fig. 85. 

Fig. 8&. A four-sided table, a common form. 




What are its chexQical and distinctiye characters 7 — ^What are the 
crystalline forms of the lamellar sulphate of barytes ?— What are the v«. 
rieties of this species ? 
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Fig. 86. 




Fig. 87. 




Fig. 86. A right prism with rhombic bases, 
modified by the truncation of its alternate solid 
angles. 



Fig. 87. A fbur.sided table with truncated 
terminal, or narrow faces^ and-solid angles. 



Fig. 88. 




Fig. 88. The same, with the narrow 
faces modified by bevelment, and its an- 1 
gles by truncation. 



The crjTstals are often colourless and transparent, and al- 
though generally small, Lowry mentions one, six inches long. 

The laminse of this variety are oflen curved, and sometimes 
unite in a point like the petals of a flower. 

Sometimes the folia are set on their edges, forming thin 
crystals called cockscomb spar. 

Variety 2. coLrMNAR heavy spar. 

It consists of very thin crystals, which are aggregated lon- 
gitudinally, or are collected into bundles, or columnar groups ; 
structure foliated ; the colunms striated ; lustre pearly; trans- 
lucent. 

Variety 3. fibbovs heavy-spab. 

External characters. Colour, chesnut brown ; occurs in 
botryoidal, or reniform masses ; structure fibrous ; lustre, shin- 
ing resinous ; transparent; brittle. * 

Composition. Sulphate of barytes 99 ; with a trace of iron. 
-^-^Klaproth, 

Variety A, radiated heavy-spab. 

External characters. Colour, grey, or yellowish grey ; oc- 
curs in roundish masses, composed of radiating minute crys- 
tals, which appear tp come from the centre, and to project un- 
equally on the surface, giving it a rough exterior ; fracture 
foliated; translucent.. 

■ — . , . tM m , n I ■ 

What peculiar property has fetid sulphate of bairtes? 



MINERALOGY. 89 

This variety being calcined, then mixed with mucilage of 

turn arable, and formed into small pieces, and again heated, 
as the property,- after exposure to light, of shining in the 
dark. It is then called Bolognian phosphorus. 
It is found at Bologna, in Italy, hence the name. 

Variety 5. oranulab heavt-sfas. 

External characters. Colours, white, yellowish, or greyish 
white ; occurs massive ; structure finely granular ; grains, crys- 
talline and lamellar ; lustre shining ; feebly translucent. 

Com^position. It contains' 10 per cent, of silex. — Klaproth. 

Variety 6. compact heavy-spar. 

External characters. Colours, white, greyish or reddish 
white ; occurs massive ; fracture coarse, earthy, dull, soft, and 
brittle. 

Localities. It is found in Bohemia, Saxony, and in the 
mines of Derbyshire. 

Subspecies 1. fetid sulphate op barytes. 

External characters. Colours, yellowish, brownish, or 
blackish ; occurs in globular masses ; structure foliated ; gives 
a sulphureous odour when rubbed, or heated; in other respects 
it resembles the common varieties. 

Oom^sition. Sulphate of barytes 85.2 ; sulphate of lime 
6 ; alumine 1 ; oxido uf rrotx& ^ cckvl»axi 0,&^ -Khtpraih. 

Uses. The pure white varieties are ground and used as a 
white paint, either alone or mixed with white lead, which can- 
not be considered as an imposition. — Mohs. 
. Crystals of the present species have been artificially obtain- 
ed by dissolving sulpho-cyanuret of barium in sulphuric acid, 
and allowing this solution to be slowly decomposed by the in- 
fluence of the atmosphere. — Mohs. 

Sulphate of bar3rtes is found in veins, in primitive transi- 
tion and secondary- rocks. Its localities are numerous, though 
it seldom occurs in large quantities. It is commonly found 
with the ores of lead, copper, zinc, 6cc. 

Localities. Its foreign localities are numerous, being found 
in almost every country where mines are explored. 

U. S. Cheshire, Berlin, Farmington, Hartford, and South- 
ington, Con. — StOman. Hatfield. — Chrhatn. Southampton. 
— Eaton. Middlefield and Greenfield, Mass. — Hitchcock. 
Livingston's lead mine. — Shaeffer. Little Falls^ on the Mo- 

What are the uses of this species 7— Is this a common or rare mine^^ 
«1? 
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hawk.'-^£iitofi. The Higblandsy near the Hudson, N. Y« 
Pierce and Torrey. Near Newton, Sussex County. — CMk- 
ton. On the west side of Paulin's Kill, and near Scotch 
Plains, N. J. -^Pierce and Tarrey. Perikomen lead mine.-^ 
WetheriU. Buck's County, 3 miles west of New Hope. — 
Lea. Bedford County, at the foot of Blue Ridge, Penn. — 
Wigter. Liberty, Frederic County, and Washington County, 
Md. — Hayden, Near Lexington, Ken.-'— Je«wp. Several 
of the lead mines, in Missouri. — Schoclcrajl, 

Genua 5. stkontian.* 

This earth in many respects resembles that of barytes. It 
is white and fuses with difficulty. It is never found pure in 
nature, but is combined with the carbonic and sulphuric acids, 
forming a carbonate and sulphate of strontian. 

Species 1. carbonate o^ stbontian. 

External characters. Colours, white, greyish, or greenish 
white; occurs crystallized, fibrous, massive, and stellated; 
form, the hexahedral prism, modified by truncation, of termin- 
ated by pyramids ; structure divergingly fibrous, or bladed ; 
lustre, shining pearly ; fracture, fine grained, uneven ; crys- 
tals small or acicular, often attached to the massive ; yields to 
the knife ; brittle : sp. gr. nearly 4. 

Chemical characters. Becomes glazed nn tho outaide, Imt 
does not melt ; tinges the flame purplish red ; efilervesces 
with nitric, of muriatic acid, and a paper dipped in the solution, 
bums with a purple flame ; with borax dissolves into a clear 
globule. 

Composition. Strontian 69.5 ; carbonic acid 30. — Klaproth. 

Distinctive characters. It resembles carbonate of barytes, 
but the carbonate melts without tinging the flame. It is found 
in primitive rocks, with the ores of lead, zinc, and copper, and 
is often accompanied by sulphate of barytes, and calcareous 
spar. 

It has not been discovered in the U. States. 

Species 2. sulphate of STBONTIAN. CELESTINE.f 

External characters. Colours, white, gre3rish white, yel- 
lowish white, or reddish, and more rarely light blue ; occurs 
fibrous, massive, stellated, and crystallized ; form, the primi- 

* From its having been first discovered at Strontian, in Scotland, 
t Sky blue, from its colour. 

- Is the earth, strontian, ever found pure 7 — ^What are the chemical and 
distinctive characters of carbonate of strontian ? 
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tive, a right rhombic prism, the alternate angles of which, 
according to Phillips, are 104° and 76° ; structure la- 
mellar, with joints parallel to the faces of the prism,^ that 
parallel to the base being particularly distinct ; lustre shining, 
between pearly and resinous ; translucent or transparent ; 
yields to the knife ; brittle : sp. gr. 3.6. 

Chemical characters. Melts before the blow pipe into a 
white friable enamel, without very sensibly tinging the flame ; 
afler a short exposure to heat it becomes opake, and then 
acquires a somewhat caustic, acrid flavor, very diflerent from 
that of sulphuretted hydibgen, which heavy spar acquires in 
similar circumstances. — Aiken. Phosphoresces on hot inm. 
ChmposUion. Strontian 58 ; sulphuric acid 4^. — Klaprdh, 
Distinctive characters. It resembles the carbonates of stron- 
tian and barytes, and the sulphate of barytes. But the dis* 
tinctive characters given under each of those species, will 
distinguish this from them. 

Variety 1. tibboits celestine. 

External characters. Colours, milk white, passing into blue, 
(Mr sky blue ; occurs massive, in plates and in flbrous crys- 
tals ; lustre of the longitudinal fracture, shining ; cross frac- 
ture glistening and pearly ; fracture in one direction foliated ; 
translucent ; loses its colour in keeping ; easily broken : sp. 
gr. 3.8. 

This variety is rare. It sometimes occurs in thin beds or 
layers like gypsum, its fibres being perpendicular to the sides 
of the bed. — Cleveland, 

Localities, Montmatre, near Paris, Switzerland, Sicily, 
and in several places in England and Scotland. 

U. S. Frankstown, in the Bald Eagle mountain, Penn. 

Variety 2, FaLiATsn celestine. 

External characters. Colours, white, grey, bluish, or sky 
blue ; occurs massive, and crystallized, in four or six-sided 
prisms, variously modified ; sometimes the four-sided prism 
is terminated by four-sided pyramids ; and sometimes the 
termination is dihedral ; often this form is deeply truncated 
on its lateral edges, so as to produce a six-sided prism, crys- 
tals often flat or tabula ; fracture imperfectly foliated ; strongly 
translucent ; crystals sometimes transparent, 

What is the composition of sulphate of strontian ? — ^Why is this mine- 
xal called ceUstine ?— What are die natural salts of strontian ? 
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Fig. 89. 

Fig. 89. A four-sided prism tenninated by a 
two-sided summit, standing on the obtuse lateral 
^ angles of the prism. 

Fig. 90. 

Fig. 90. A four-sided tabular prism terminated 
by pentagonal, or five-sided faces. 

Localities. Bristol and Yorkshire, England. T3rrol, and 
near Cadiz. 

(J. S. Lockport, (SiUimany) and Moss Island, N. Y. the 
latter discovered by Prof. Douglass. Near Baltimore. Mag- 
nificent crystals have been found onStrontian Island, in Lake 
Erie. — MoTis, 

CLASS IL 

EARTHY MINERALS. 

This Class includes such minerals as ai'e composed of one 
or more earths. Some of them also contain small portions of 
one or more metallic oxides, which however are not conside- 
red as essential ingredients. 

QUARTZ. 

Pure quartz, as it exists in transparent rock-crystal, is com- 
posed of silex or silicious earth, with two or three per cent, of 
water. 

Silex is periectly white, without either taste or smell. It 
feels harsh ; is insoluble in any of the mineral acids ; infusible 
alone, but melts and forms glass with potash. It is a com. 
pound body, and according to Beizelius, is composed of about 
50 per cent, of ogygen, united to an equal proportion of its 
base, called silicium. 

Species 1. common quabtz. 

External c^racters. Colours, white, yellowish, red, bluish, 
brown, and greenish, or green, or transparent and colourless ; 
occurs massive ; in concretions, with a diverging and acicu- 
lar structure ; in confused crystalline masses, of which the 
structure is not visible : also in crystals ; form, the six-sided 
prism, terminated by si^-sided pyramids : also the dodecahe- 
dron, or double six-sided p3nramid. Both forms subject to a 
great variety of modifications ; scratches glass ; sp. gr. 2.63* 

Of what earth is quartz chiefly compoeed ?— What are its colours ? 
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Chemical characters. Infusible. Two pieces rubbed to> 
^ther give a peculiar smell, like that of the electric fluid ; 
insoluble in the acids, except the fluoric^ 

Composition. Silex nearly ip^TB.—^Berzelius. 

Subspecies 1. cbystaijjeed quabtz. 

General characters as in the species. Common form of 
the crystals, six-sided prisms, terminated by six-sided pyra- 
mids. Primitive form, the rhomboid. 



Rg. 91. 




Fig. 91. The six-sided prism, ternunated by six* 
sided p3rramids. 



Fig. n. 




Fig. 93. The dodecahedron, or two six-sided 
pyramids, joined base to base, without the inter* 
yention of the prism. 



Fig. 93, 




I^g. 93. The two pyramids separated from 
each other by the intervention of a very short 
six-sided prism. 



Fig. 94. 




Fig. 94. An irregular crystal, three planes of 
the pyramid being extended at the expense of the 
others ; a form not uncommon. 



In figure 91, the terminating pyramids may be consfdered 
as separated several inches from each other, by tfie interven- 

a - - - - T ~~ — • I 

What are its chemical characters ? — ^What are crystfdline forms of 
quartz ? 

9 
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ing prism, or as a prism several inches long, terminated by 
pyramids. 

In figure 93, the .pyramids are merely separated by the 
short prism interposed between their bases. This form, how- 
ever, is still coiisidered as a prism, terminated by pyramids. 

In figure 92, the prism entirely disappears, and the two ter- 
minal p3nramids join base to base. It now assumes a figure 
of twelve sides, each end beginning and terminating a six-sided 
pyramid. « 

These crystals are subject to a variety of modifications, by 
truncation, or the replacement of their edges, or solid angles, 
by plane faces of various sizes and shapes. 

Crystallized quartz, not only occurs in single distinct crysr 
4als, but is often found in^planted in groups, the pyramids of 
which only appear distinct. It also occurs lining the cavities 
of other minerals, or incrusting their surfaces in small, but 
frequently in very perfect crystals, the pyramidal terminations 
having a high polish, and the specimen appearing as if it was 
studded with gems. 

Quartz occurs in primitive, transitive, and secondary rocks. 

LocalUi€9, Madagascar, Dauphiny, the Alps, Cornwall, 
dec. 

The finest crystals come from Madagascar and the Alps. 

Specimens sometimes contain water, air, or bitumen en- 
closed. These are rare. 

Crystals often enclose clay, titanite, hornblende, asbestos, 
iron ore, native silver, 6ic, 

According to Pinkerton, natqre produces regular rock crys- 
tals in the vast caverns of the Alps, of such enormous size, 
that they weigh several tons each. 

U. S. The localities of rock* crystal are very numerous in 
this country. A few, only where fine specimens are found, 
.can be given. 

Lake George, N. Y. The crystals are. perfectly transpa- 
rent, and sometimes 5 inches long. — SiUiman. Frederic 
* county, Md. The crjrstals are scattered on the surface of the 
ground, and are perfectly transparent. — Hayden. Grafton, 
Vt. Remarkably pure and translucent. — HaU. Newbury 
District, S. C. ; Abington and Plainfield, Mass. 

Uses, — It is much used, when cut and polished, as an in- 
ferior gem. The ancients made engravings upon k, but it is 
considered too soft for this purpose. The transparent variety 

Where are the finest specimens of quartz foimd 7— What are the uses 
of quartan ? 
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is polished for spectacle's^ and has the advantage otisoi being' 
easily scratched. 

Crystals may be coloured by plunging them while hot into' 
a vegetable, or metallic solution which possesses colour, but 
they are very apt to crack by the process. 

Quartz when set, may be distinguished from glass, or paste, 
by touching it with a fine file, which will cut the glass, but 
Will not scratch the quartz. 

The varieties of this species ate numerous^ and are distin- 
guished chiefly by their colours. 

Variety 1. avantxtkine. 

External c^irac/er«.— Colours, brown, yellow, grey, bluish, 
greenish, or white ; variegated by brilliant points or spangles, 
of a golden or silvet Colour. 

These spangles are small plates of mica, of various colours, 
interspersed through the mass. It is* employed in jewelry, 
and some specimens are exceedingly beautiful. It is some- 
times imitated by art, apparently, by sprinkling recent brass 
filings into melted glass. 

Loccdiiies, — Cape de Gatte, Spain. This is of the finest 
kind. Scotland, England, France, &C.' 

Uses.-^It is much esteemed in jewelry* 

Variety 2. pbase. gbeen QtrAKTZ. 

External characters^ — Colour, dark green ; occurs in crys- 
tals, and crystalline masses ; lustre resinous, or vitreous ; 
translucent. 

It is seldom crystallized, but is commonly found in pebbles, 
or masses among other minerals. 

It seems to be common quartz coloured with actynolite, or 
perhaps epidote. Sometimes the fibres of the actynolite are 
distinct. ^ 

Localities* Saxony in a metallic bed. Scotland with ac- 
tynolite. Moravia, England, &c. 

U. S. On Lake Superior. Near Baltimore, and on the 
west side of Blue Ridge, Md. Milton, Brighton, and West ' 
Cambridge, Mass. 

Use. It is much esteemed as an ornamental stone, and is 
cut and polished for jewelry. 

What is the colour and appearance ofavanturine ?-— What is the colour 
of prase 7 — How^does prase differ from common quartz ? 
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Variety 3. milkt quabtz. 

External characters. — Colour, milk-white ; occurs massive 
and in crystals ; hardness, that of quartz. 

When crystallized, it is remarkable that fhe crystals are 
more regular in their forms than those of the transparent vari- 
ety. — PhiUipg. 

Variety 4. rose quabtz. 

Extemcd characters, — Colour, rose-red, which in small 
pieces appears pale. Occurs massive and in crystals ; trans- 
lucent, or nearly transparent. 

It fades, when exposed for a long time to the light. Its 
colour is probably owing to a small quantity of manganese. 

Localities, Bavaria, Bohemia, Finland, Siberia. 

U. S. Southbury, Con. It is of a delicate colour, and 
forms an insulated mass. — SiUiman, Also at East-Haddam ; 
Plainfield, and Williamsburg, Mass. ; West-Chester, N. Y. ; 
Keene and Acworth, N. H. 

Use, It is cut and polished for jewelry. 

Variety 5. amethyst, violet quartz. 

External characters. — Colour, violet blue, often deep and 
pale in the same specimen ; occurs most commonly in crys- 
tals ; form the same as common quartz ; crystals generally 
grouped, the pyramids only appearing distinct ; translucent ; 
hardness, that of quartz. 

Composition, Silex 97.50; alumine 0.35; oxide of Iron 
0.50 ; oxide of manganese 0.25. — Rose, 

Crystals of amethyst are rarely of the same colour through- 
out. The summits only, are commonly purple, the prism be- 
ing colourless j or tinged greenish. 

The Orientads were very partial to this stone. The colour, 
they considered that of new wine, and the Persians believed 
that wme drank from a cup of amethyst, would not intoxicate. 
The oriental amethyst is a sapphire, but it is probable that 
the present species was the one so highly esteemed, as the 
sapphire is found only in small crystals. 

Crystals of amethyst very rarely occur single, but are fa- 
ciculated, or aggregated, and separate into inregular colum* 
nar pieces, when struck. 

By long exposure to heat, the colour is said to disappear. 

It occurs in greenstone, and porph3rry, often forming geodes. 
It is also sometimes found in primitive rocks. 

What is the eolonr of rose quartz ?— Does it occur naBsiYe, or cry&w 
tallized ?— What is the colour of amethyst l 
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Uses, tt is highly valued as an ornamental stone, and is 
iiut and set for ear rings, necklaces, watch seab, ^c. at the 
present day. 

The name Amethyst occurs in Scripture. It was the ninth 
stone in order, on the Jewish high priest's breast-plate of judg- 
ment, with the name Issachar engraved thereon. 

Some of the finest engravings are on this stone. Among 
these are the bust of Trajan in the Royal Library at Paris ; 
and more recently done, are the Apollo Belvidere, the Famese 
Hercules, and the group df Laocoon, by SirleU. 

Localities. Cambay in India, Siberia, Spain, Sweden, Bo- 
hemia, France, England, dsc. 

The finest are brought from India, Spain, and Siberia. 

U. S. Wallingford, Farmington, Berlin, and East-Haven, 
Conn. — CUaxeland. Mount Tom, Mass. in beautifiil crystals.- 
SiUiman, Ludlow and Westminster, Vt. Pacquanack Moun- 
tain, and at Patterson, N. J. Chester County, Penn. in large 
transparent crystals. — Gilmor, Hampton Falls, and White 
Hills, N. H. Belchertown, Mass. in rounded masses, some- 
times 18 inches in diameter. — Skepard, 

Variety 6 — yellow ouabtz. ciTBrns. 

. External characters. — Colour, wine, hcmey, or straw yel- 
low ; occurs massive and in crystals- ; translucent ; semi- 
transparent. 

When heated,its colour entirely disappears in a few seconds. 

It is called false, or Bohemia topaz. 

Localities. Camgorm, Scot. ; Cornwall, Eng. 

U. S. Southampton, Mass. Near St. Louis, on the banks 
ef the Mississippi. Blue Ridge, Penn. Ac worth, N. H. 

Distinctive characters. — ^The topaz, for which citrine is 
often mistaken, scratches quartz, which citrine does not. 

Variety 7. brown QrABT2^. 
External characters. Colour, various shades of brown, 
translucent. 

Localities. JTetland furnishes the finest crystals of this 
variety. 

Variety 8. febbvoinovs qttabtz. 

Eaiemal characters^ Colour yellowish, or reddish, some^ 
times blood, or brownish red ; occurs massive and crystallized 
in the usual form of quartz ; translucent or opake ; fracture 

small conchoidal. 

*> ■ I «■ 111 . I ■ .. , , ■ I II I.I I ■ 

What use is made of amethyst 7— What is said of the occurrence ot 
this name in the Scriptures ? 

9* 
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Chemical characters* Some specimens become magnetic 
when heated. 

CcmposUUm* Silex 93-5 ; oxide of itoa 5.0 ; water 1.0. — 
Bttchotz. 

The masaiTe variety is sometimes crystallized on the sur* 
face ; and sometimes groups of common white crystals termi- 
nate' in ferruginous quartz, the summits only being coloured. 

This variety of quartz is coloured by the oxide of iron : hence * 
when the yellowish kinds are exposed to heat, oxygen is ab- 
sorbed, and the colour is changed to red. 

Ferruginous quartz is most commonly found in primitive 
mountains, associated with the ores of iron. 

Localities. Bohemia, Spain, England, Scotland, Siberia, 
and Saxony, 

U. S. Litchfield, Conn. At Mentzer's Gap, Penn. is 
loose masses, terminated at each extremity by three faces. — 
Hay den. 

Variety 9. ibised quartz. 

This variety is peculiar only for reflecting a series of pris- 
matic colours, either internally, or externally. When the re- 
flection is external, it probably proceeds from the deposit of 
some metallic oxide on the quartz. The internal colours ob« 
viously proceed from cracks^ or fissures, which are sometimes 
in the direction of the natural joints. 

Sometimes the internal play of colours may be produced, 
by plunging a crystal, moderately heated, into cold water. 

Variety 10. radiated c^uartz. 

It occurs in crystals generally small, and closely aggrega- 
ted, which radiate from a point. 

Variety 11. stalactical quartz. 

This variety, according to Phillips, occurs in one of the 
Cornwall copper mines. It has, in no respect, the appear- 
ance of chalcedony, since it consists of strait stalactites seve* 
ral inches long, composed of an aggregation of crystals diver- 
ging from the centre. 

A beautiful specimen of this variety in my possession from 
South America, is studded at every point externally, with 
small brilliant crystals. Internally, and particularly near the 
surface, it is composed of aggregated, radiating crystals... 
Colour, milk-white. 
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Variety 12. fseudouorphoits quartz. 

This variety either takes the fonn»of crystals, or of cavi- 
ties once occupied by crystals. 

These specimens sometimes present very curious appear- 
ances, viz. : hollow vacant spaces, of the exact form of some 
crystal which the quartz had on(fe invested, but which had 
been decomposed and washed away. Also, the solid form of 
some crystal, under which real crystals of quartz never ap- 
pear, and which form it took from the deposition of quartz into 
the cavity once occupied by some real crystal. 

Localities, Bristol, Cornwall, and Durham, £ng. 

U. S. Southampton and Deerfield, Mass. Simsbury, 
Conn. 

Variety 13. fetid quabtz. 

External charaeters. Colour, grey, of several shades, 
sometimes marked with spots or stripes of a dark hue ; occurs 
massive, and sometimes in crystals ; translucent ; lustre re- 
sinous ; gives a fetid odour when struck. 

According to Professor Cleaveland, this variety, never 
transparent, is always translucent or opake, and in some in- 
stances phosphoresces by friction. 

The odour which it emits is like that of sulphuretted hydro- 
gen, and probably arises from some bituminous matter, Vhich 
at the same time gives it colour. 

Localities, Near Nantes, in France. 

U. S. Topsham, Me. On the banks of Connecticut river, 
from Bellows Falls to Middletown. — HUchcock, 

Variety 14% spongiform quartz. 

External characters, — Colour, white, yellowish, or greyish 
white ; occurs massive ; texture loose and spongy ; easily 
broken ; very light ; scratches glass ; floats on water for a 
few minutes. 

Composition, Silex, 98 ; carbonate of Lime, 2. — Vauquelin. 

Professor Mobs says, that float-stone consists of a delicate 
tiissue of minute Crystals, visible- under a powerful magnifier, 
and that it insensibly passes into homstone and flint. 

Variety 15» graiojlar quartz. 
External characters. Colour, white, or greyish white ; 
occurs massive ; structure, fine granular ; oflen friable- ; 
someitimes flexible ; opake. 



What is pseudomorphottB quartz ? How is fetid quartz distinguished? 
What is said of spongiform quartz ? 
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The appearance of thia variety resembles a white sand' 
stone without cement. In thin plates it is sometimes slightly 
flexible. 

It sometimes forms extensive beds. 

Localities* Brazil and near St. Gothard.. Whitby, Eng. 
The flexible kind occurs at all these localities. 

U. S. Vernon and Middlebury, Vt. Williamstown, Mass. 
where it forms a hill. 

Variety 16. sicOKt cutartz. 

External characters. Colour, brownish yellow, of various 
shades ; translucent, or nearly transparent. 

Objects seen through it appear as they do through smoked 
glass. 

Localities. Cairngorm, Scot, and Erazii. 

U. S. White Hills^ N. H. Shrewsbury and Wardsbo- 
rough, Ver. Lancaster county, Penn. Fine crystals.— r 
Seyberi. Cornwall, and Torrington, Conn. Topsham, Me. 
Acworth, N. H. Fine specimens. 

Uses. It is employed in jewelry. Some very ancient en^ 
graviugs are said to be on this kind of stone. 

Species 2. cast's eye. 

' External chcvracters. Colour grey, with a greenish tinge ;• 
also brown or reddish ; gives out internal white chatoyant 
reflections of light, sometimes greenish and pearly, r<Bsembling 
the reflection from the eye of the cat ; translucent in one 
direction, and nearly transparent in another ; scratches quartz. 

Chemical characters. Infusible, but becomes opake and 
spotted, by heat. 

Composition. Silex, 95 ; alumine, 1.75 ; lime, 1.50 ; oxide 
of iron, 0.25. — Klaproth. 

This is a singular and beautiful little stone, which comes 
from India, ready cut and polished. The size is about that 
of half a hazlenut, and it is generally cut in form of an ovate 
hemisphere. Its peculiar pearly reflections are said to be 
caused by minute fibres of amianthus, by which it is pene- 
trated. 

It is in great request as a gem, and bears a high price. 

Its geological situation ana localities are unknown. 

Wha^is the appearance of smoky quartz ?— What peculiarity has 
catPs eye ?— What is the cause of the pearly reflections in this stone ? 
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Species S> opal.*" 

This species contains one of the most beautiful and costly 
of precious stones. The composition of opal differs from that 
of quartz, chiefly in its containing a greater quantity of water. 
None of the varieties are hard enough to give fire with steel. 

Variety. 1. precious opal, noble opal. 

External characters. Colours, white, milk white, or yel- 
lowish white ; occurs in small masses, or concretions ; trans- 
lucent, or transparent ; presents as it is turned in different di- 
rections towards the light, most of the prismatic colours ; 
fracture conchoidal ; scratches glass ; easily broken ; sp. gr. 
2.1. 

Chemical characters. Decrepitates and loses its colours 
when heated, but is infusible. 

Composition. Silex 90 ; water 10. — Klaproth. 

The precious opal is readily known from its beautiful dis- 
play of changeable colours ; these are green, blue, yellow, 
red, and purple of various shades, proceeduig from the interior - 
of the gem, and depending on the direction in which it is turn- 
ed towards the light. 

The phenomenon of this beautiful play of colours, has not 
been satisfactorily explained. Hauy attributes it to^the fis- 
sures of the interior being filled with films of air, agreeably to 
the law of Newton's coloured rings, when two pieces of glass 
are pressed together. 

Mohs objects to this explanation, on the ground that, were 
this the fact, the opal would present nothing but a kind of irri- 
descence. 

Dr. Brewster, however, after a great number of observa- 
tions, concludes that the play of light depends upon openings 
in the interior of the mass of opal, which are not accidental 
fissures, but of a uniform shape, and which reflect the tints of 
Newton's scale. 

The opal was well kno^n to the ancients, and is mentioned 
by Pliny, who states that the Roman Senator Nonius chose to 
suffer banishment, rather than part with a valuable one to . 
Mark Anthony. 

Localities. Hungary ; where it is found in small masses, 

* From the Greek, signifTing eye. The ancients believed this stone 
had the power of strengthening the eye ? 



What is the composition of precious opal ? — ^How may this gem bft 
diitinguished 7—- What causes its variety of colours X 
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in a vein of claystone porphyry. Also in tbe Faroe IslancTs ;' 
near Freyberg, and in South America. 

The Hungarian opal mines are at Czerwiniza, wh^re they 
are found of various qualities, frcHn the white translucent com. 
mon opal, to the utmost refulgence of the lively play of colours 
by which that noble gem is distinguished. 

Uses. The opal is cut and polished for the finest and most 
costly kind of jewelry. In setting it, a black foil is said ta 
have a powerful effect in heightening its play of colours. 
Some opals of retaiarkable beauty, are equal in value to the 
diamond. 

Jameson relates that in the' cabinet at Vienna, there are 
two pieces of opal, one of which is 5 1-2 inches long, by 2 
1-2 inches in diameter, and the other about the size of a 
hen's egg. Both of them exhibit a very rich and resplendent 
play of colours. These are from Hungary, and probably the 
largest specimens ever found. 

Variety 2. fire opal. 

External cliaraders. This variety differs from the precious 
opal in possessing only a red reflection, when turned toward 
the sun, or a strong light. 

The colour of firfe opal is bluish white, milk white, or yel- 
lowish. It is said to occur with the precious opal, but to be 
much more rare. 

Jameson describes a fire opal of a hyacinth red which give» 
carmine red and greenish reflections. It comes from Mexico. 

Mr. Phillips possesses a specimen of fife opal from CorU' 
wall. 

Variety 3. common opal. 

External characters. Colour, white, with shades of yello#, 
blue, or green ; occurs massive, and in rolled pieces ; fracture 
perfectly conchoidal ; fragments sharp edged ; lustre resino- 
vitreous ; translucent ; is scratched by quartz ; brittle ; scratches 
glass ; sp. gr. 2. 1. 

Chemical characters. Infusible ; insoluble in acids. 

Composition. Silex 02 ; water 7.75 ; oxide of iron 0.25. 
'^Phillipa. 

This variety is entirely without the play of prismatic colours 
which makes the precious opal so valuable. 

When viewed by the transmitted light, the milk white va- 
riety often appears of a different colour. 

What is the use of this stone ? — How does the common, differ from 
the precious opal 7 
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DisUncHloe characters. Pitchstono^ which it may somedmes 
resemble, is fusible, and of a darker colour. Its fracture is 
more perfectly conchoidal, and it is more translucent than 
semi-opal. It is not as hard as chalcedony, cacholong, or 
homstone. 

LoccHi6e9* Hungary, Saxony, Bohemia, and Silesia. In 
Hungary it is found with the precious opal. 

U. S. Near Easton, Pena. Litchfield, Conn. 

Uses. It is cut and poUshed for jewelry. 

Some fine ancient engravings are on this stone, but it is 
considei:ed too soft for this purpojse. Of modem engravings 
on it, a cameo is mentioned, bearing the likeness of Leuis 
XIII. when a child. 

Variety 4. semi-opal. 

External characters. Colours, white, greyish, yellowish, 
or brownish ; occurs in compact masses, also stalactical and 
reniform; fracture imperfectly eonchojidal; translucent, or 
xiearly opake ; colours generally dull, fuid sometimes runs in 
spots or veins ; brittle ; oflen covered with an opake crust 
from decomposition. 

Chemical character, Tnfusible, but turns white. 

Composition. Sil?x 85; carbon J; ammonical water 8 ; 
oxide of iron 1.75. — Klaproth. 

Distinctive characters. It is more opake than common opal ; 
and is also harder. Pitchstone is generally of a darker colour, 
and is fusible. It never possesses the peculiar milky whiter 
xiess of cacholong, nor the hardness of chalcedony. 

It occurs in most .countries of Europe, especially in silver 
veins, traversing granite and gneiss. 

Localities^ Greenland, Iceland, Faroe Isles, and France^ 

U. S. Bare Hills, Md. Corlear's hook, N. Y. At the 
Falls of the Delaware, Penii. 

Variety 5. wood opal. 

* External characters. Colour, several tints of white, grey, 
brown, and black ; occurs massive, with a ligneous aspect ; 
firacture conchoidal ; harder than semi-opal ; lustre resinous 
or waxy ; translucent on the edges, br opake ; sp. gr. 2. 
This vi^iety resembles semi-opal, except in its woody ap* 

pearance. 
It is distinguished, according to Phillips, from petrified 

What is the use of conunpn opal ?r?-What are the distinctive charac- 
ters of common opal ? 
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wood, by its greater lightness and translucency and its con* 
choidal fracture. 

LocdlUies. Hungary, in alluvium. Transylvania, in trap* 

Variety 6. febbuginous opal. 

Extemtd characters. Colour, some shade of red, yellow, 
grey, or brown, generally deep, sometimes spotted ; occurs 
massive ; opake or feebly translucent at the edges ; fracture 
fiat conchoidal ; lustre shining : sp. gr. 2. 

Composition. Silex 43.5 ; Oxide of iron 47 ; water 7.5. 

Distinctive characters. Differs externally from common 
opal in the deepness of its colours. It probably passes into 
jasper, from which it is sometimes difficult to distinguish it. 

Localities. Hungary, Siberia, Saxony, and near Constan- 
tinople. 

Variety 7. hydrophanb.* 

Eostemal characters. Colours, white, or yellowish ; occurs 
massive, and in small concretions ; opake, when dry, but be- 
comes translucent and opalescent afler immersion in water ; 
adheres ^to the tongue ; fracture conchoidal. 

Composition. Silex 03-13 ; water 5.25 ; alumine 1.62.: — 
Klaproth. 

The curious property which this variety possesses of be- 
coming transparent, on immersion, seems to depend on the 
porous nature of the stone. Other porous substances, con- 
taining air, as white paper and linen, become more or less 
transparent when their pores are filled with water instead of 
air. 

Winklemann describes an ancient engraved stone, with 
three layers, one of which was white ; and says that the 
white layer became black, when the ring ii) which it was set 
was worn, but that it became white again when the ring was 
laid aside. 

It is probable that the white layer, was an hydrophane, and 
that the moisture of the hand rendered it so transparent as to 
show the black one to which it was attached, through it, and 
thus to make itself appear black. — Rees Cyclop. 

Species 4. flint. 

External characters. Colours, grey, yellow, and blackish, 
of various shades; occurs in nodular masses, covered exter- 

* From the Greek, in allusion to its becoming transparent in water. 

What are the colours of hydrophane ? — Whence comes the name of 
this variety ? — ^How is the transparency of this stone accounted for 
when immersed in water ? 



MINERAL06T. 105 

nally with a white chalky coat ; texture compact ; fracture 
perfectly conchoidal ; lustre glimmering, somewhat greasy ; 
fragments sharp edged ; translucent on the edges ; gives lively 
and copious sparks with steel ; scratches quartz : sp. gr. 2.58 
to 2.63. 

Chemical characters. Infusible, but loses its colour, and 
becomes opake and brittle. 

Composition. Silex 98 ; lime 0.5 ; alumine 0.25 ; oxide 
of iron 0.25 ; water 1. — Klaproth. 

It is found in the upper part of chalk formations, in marl, in 
limestone formations, and in alluvial deposits. 

Localities, Denmark, Poland, Siberia, France, England. 
Immense beds are found in the north of France, and at Dover, 
in England. 

Nodules of flint are sometimes found enclosing organic re- 
mains, and Kirwan quotes an author who says that 126 silver 
coins were found in different nodules of flint at Grinoc, in 
Denmark, and an iron nail, at Potsham. 

Uses, Its most important use is that of making gun-flints. 
It therefore assumes a very important rank among minerals, 
and particularly when it is considered that the defence, and 
even liberty of a nation may depend on its locality. 

The manufacture of gun flints is chiefly confined to France 
and England. In the former country, in the vallies of the 
Seine and Mame, immense beds of flints are found, and the 
manufacture is carried on to a great extent. 

Good stones for this purpose are however comparatively 
scarce, for Dolomieu states, that out of 20 beds, which the . 
woikmen go through, not more than one or two, contain good 
flints for working. Nor can the stones, though good when 
first raised, be worked afler being exposed to the air for any 
considerable time. 

The instruments used in fashioning gun flints are, a large 
hammer with square heads ; a small hammer with blunt 
points, nearly in the form of a triangle ; a little steel instru- 
ment, in shape of a wheel, with a handle in the centre, called 
a roller ; ,and a chisel seven or eight inches long, bevelled on 
both sides. 

Having selected a good specimen of silex, the workman 
seats himself on the ground and proceeds as follows. 

How- does flint differ from other species of quartz ?— >What are the 
uses of flint? 

10 
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Placing the mass on the left thigh, he divides it in the middle 
with a few gentle blows of the large hammer. 

He next takes one half of the mass, and with the small ham- 
mer, breaks it into pieces about 2^ inches long, l^ wide, and 
I of an inch thick. This requires peculiar dexterity and 
muQh experience. 

To fashion the flint ; he places one of the small pieces on 
the edge of the chisel, which is supported by the fore-finger of 
the left hand, and with light blows of the roller, it breaks 
along the edge of the chisel, and is thus reduced to its proper 
shape and size. • 

The operation of fashioning a gun flint is done in less than 
a minute, and a good workman will produce a thousand per 
day. 

About 800 people are employed in this species of manufac 
ture, in a particular section of France, and they have excavated 
a great proportion of the plain they inhabit. 

Species 5. chalcedony.* 

This species presents several varieties which nearly agree 
in respect to fracture and hardness, but differ chiefly in respect 
to ^colour. In several instances, however, they mutually pass 
into each other, so that it is sometimes difficult to determine 
where one variety terminates and the other begins. Chalce- 
dony also passes insensibly into agate and camelian, and per- 
haps into hornstone. 

Variety 1. coumon chalcedony. 

External characters. Colours, white, bluish white, pale 
yellow, brownish, greenish, and grey ; occurs in small masses, 
in nodules, stalactical concretions, and in hollow crusts ; sur- 
face rough; fracture conchoidal, or uneven ; fragments sharp 
edged ; lustre vitreous ; harder than flint ; translucent, with 
a cloudy, or milky appearance : sp. gr. 2.60. 

Chemical characters. Infusible, but turns white and opake. 

Composition, Silex 84 ; alumine 16. — Bergman. 

Chalcedony when viewed by transmitted light, appears milky, 
and sometimes clouded. 

It almost always occurs externally with a dark coloured, 
corroded crust, and is often found hollow, with crystals of 
quartz lining its cavities. 

* From Chalcedon in Asia, where it was found by the ancients. 

How are the nodules of this stone formed into gun flintsr ? — ^Whence 
comes the name, chalcedony ? — ^What is chalcedony composed of? — In 
what form does this mineral chiefly occur ? 
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THstincHve characters. It is more transparent than flint ; 
is never reddish like camelian ; nor milk white and opake, 
like cacholong ; nor striped, like onyx and agate. It also 
difiers from aU these in exhibiting marks of i^temal mammilla- 
ry concretions, when held between the eye ^d the light. 

Chalcedony is often called by jewellers, white camelian. 

It is found in the cavities of rocks, as amygdaloid, porphy- 
ry, green-stone, and basalt. 

Localities, Its foreign localities are very numerous, but the 
finest specimens are said to be found in Cornwall, £ng. and 
the Faroe Islands. 

U. S. East Haven, Con. ; specimens fine, and well cha- 
racterized. — Silliman. Deerfield and Middlefieid, Mass. ; 
Counties of Perry, Athens, Hocking, &c. Ohio— AttoaUr. 
Little Britain, Lancaster County, Penn. ; very beautiful. — 
Conrad. Several places in Missouri. Near Pompton Plain, 
also on Prackpes Mountain, and in Sussex County, N. J. ; 
Lynn, on Nahant beach, Mass. 

Uses. Chalcedony bears a fine polish, and is considerably 
esteemed, under the name of white camelian, as an ornamen- 
tal stone, for watch seals, snuff boxes, &c. 

The ancients engraved upon it, and there are still extant, 
several master pieces of the art, on this stone. One of the 
best is the celebrated Dionysian bull, by HyUus. 

Variety 2. onyx. 

External characters. Colours, milk white .and opake, and 
bluish white and translucent, alternating with each other. 

The onyx, so far as we have been able to ascertain, is a 
striped chalcedonic stone, consisting of alternate layers of 
opake milk white chalcedony, or cacholong, and of the com- 
mon bluish, translucent chalcedony. 

Good specimens of the onyx may oflen be found at the 
present time among the oHsolete, and neglected articles which 
are thrown aside in every jeweller's shop. 

Variety 3. cacholong. 

External characters. Colour, milk white; occurs in layers 
with chalcedony ; or sometimes encmsting or penetrating it ; 
opake, or as it mns into chalcedony, translucent ; hardness 
equal to quartz ; lustre pearly : subject to disintegration. 

This is merely a white and opake variety of chalcedony, 

Is it a commoa mineral 7 — Wnat are its uses ?-— What is the appear- 
ance of onyx ? 
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into which it passes by insensible shades. In polished speci- 
mens of chalcedony, specks of cacholong are often seen. 

Localities. On the borders of the river Cach,'*' in Bucha- 
ria, with chalcedony. In the Faroe Island, Elba, Spain, ^c. 

U. S. Deerfield, Mass. (with chalcedony). Pittsfield, 
Mass. 

Variety 4. sard. 

This is chalcedony of a deep rich, reddish brown colour ; 
by transmitted light approaching to blood red. — Phillips, 

This is most probably a variety of camelian, but is permit- 
ted to remain here, that the varieties forming the sardonyx 
may be near each other. 

Species 6. sardonyx. Rees* Cyclop. 

External characters. Colours, alternately bluish, white, 
and red ; consisting of stripes or layers of onyjc and sard. 

Systematic writers do not agree as to what constitutes ony?^ 
and sardonyx. 

Jameson says, the onyx is formed of white and brown stripes 
of chalcedony. 

Aiken thinks, that two or more plates of any of the va- 
rieties of chalcedony forms the onyx. 

Hauy and Cleveland call that variety of agate, on which the 
different colours are arranged in distinct parsillel stripes or 
zones, onyx-agate. 

PhiUips agrees with Jameson in respect to onyx, and says 
that sardonyx consists of sard and alternate layers of onyx, or 
milk white chalcedony. 

Hauy and Cleveland^ define sardonyx, to be a reddish yel- 
low variety of chalcedony, &c. / 
' Amidst this confusion, it appeared desirable that the ancient 
distinctions should be adopted, if they could be ascertained, 
and it appears from Rees* Cyclop, article Gems, that the stone 
anciently called onyx, was one which agreed with the above 
description of that variety, and that the sardonyx consisted of 
alternate stripes of sard and on3rx, or sard and chalcedony, or 
both. 

This account agrees with that of Calmet, who says that sar- 
don3rx is sardius united to onyx. 

Onyx and sardonyx have been employed by ancient, as well 
as modem artists, for executing those gems in relief, called 
Cameos ; the different colours enabling the artist to display 
his taste and skill with most exquisite effect. Thus if a white 

* Cach, whence the name. 
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translucent zone be next to one of sard, the red ground will 
impart a beautiful flesh-red colour to the face, and if a ^vbite 
opake zone conies next above the translucent one, as in the 
onyx, this may be converted into drapery, &c. 

Many celebrated productions of this kind are still preserved, 
and among them there are in the Royal Library at Paris, the 
following. Ilie Apotheosis of Augustus, of two brown and 
two white layers, being an Qval of eleven inches by nine. 
The celebrated Brunswick Vase, representing Ceres in search 
of Proserpine. Agrippina and her two children,. the stone 
consisting of two layers, brown and white. The quarrel of 
Minerva with Neptune, three layers. Venus on a ^ea-horse, 
surrounded by cupids, the layers being black and white; see 
Rees^ Cyclopedia. 

Specie»7, HELIOfROFE."' bloodstonb- 

Extemal characters. Colour deep green, peculiarly rich 
and pleasant to the eye, interspersed with blood re4, or yeUow- 
ish spots, or dots ; fracture conchoidal ; translucent on the 
edges ; lustre glistening and resinous : sp. gr. 2.63* 

Chemical characters. Infusible, but loses its colour. 

Composition. Silex 84 ; alumine 7.5 ; oxide of iron 5.i^ 
Thomsdorf. 

Distinctive characters. It differs fromgasper by its translu. 
cency, and from this and mpst other minerals by die richness 
and peculiarity of its colours. 

It is called bloodstone from the appearance of the red spots, 
and sometimes oriental jasper, because the finest varieties 
come from the east. These spots appear to be fine red 
jasper. 

Localities. Siberia, Iceland, Bohemia, l«*aroe Islamis, Scet- 
bnd, and India. 

U. S. Near Troy, N. Y.—C. U. Shepard. 

tJses. Fine specimens are highly esteemed aa«anorna- 
niental stone, for seals, snuff-boxes, rings, &c. 

Artists who have engraved on this stone, have sometimes 
availed themselves of ats peculiar arrangement of colours to 
produce striking, effects. Thus there exists in the royal col- 
lection at Paris, a bust of Christ on a heliotrope, in which the 
^ops of blood are represented by the natural red spots on the 
stone. 

* From two Greek words signifying, spotted with suns. 



How are cameos fonaed ?— -Why is the heliotrope called blood stone 

10* 
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Variety 1 . plasma.* 

ExtenuU Characters. Colour, green, with yellow and 
white spots ; fracture conchoidal ; lustre feebly resinous ; 
translucent : harder than quartz. 

Chemical characters. Infusible, but becomes whitish and 
opake. 

Composition. Silex 98.75 ; alumine 0.25 ;liron 0.5. — Klap- 

roth. • 

Distinctive characters. The green is not so rich, and plea- 
sant, as that of heliotrope. It is darker than chrysoprase, and 
its translucency will distinguish it from ja^er. 

Localities. Italy and the Levant ; Moravia, Mount Olym- 
pus, Prussia, and South America. 

It was worn a» an ornamental stone by the Romans, and is 
still esteemed. 

Variety 2. CHBYSOPSASE.f 

External fiharacters. Colour, apple green ; occurs in small 
masses ; fracture conchoidal ; translucent, lustre glimmering ; 
hardness a little less than that of flint : sp. gr. 3* 

Chemical characters. Infusible, but becomes opake and 
white. 

Composition. Silex 96.17 ; liihe 0.83 ; alumine 0.08 ; oxide 
of iron 0.08 ; oxide of nickel 1.0. — Klaproth. 

Distinctive cJiartuters. Its colour is a little lighter and more 
lively than those of heliotrope or plasma, and it is without 
spots. The lustre of prase is vitreous, and its fracture uneven 
and quartose. 

Localities. Lower Siberia, in veins with chalcedony. 

U. S. Newfane, N. H. ; colour apple green, amorphous. 

Vses. It is highly prized as a gem ; ringstbnes of the 
finest quality, being sometimes sold for 20 guineas. Its high 
price has produced excellent imitations in paste. 

Species 8. cabn£lian.:|: 

External characters. Colours, red of different shades, ftom 
light flesh red, to dark blood red, passing into greenish brown, 
and bright yellow ; fracture perfectly conchoidal ; lustre, 
glimmering ; translu^^ent or semi-transparent ; occurs in 
rounded masses, also reniform and in thin plates. 

* Plasma, Greek ; engraving ; because the ancients engraved on it. 
t From the Greek, a superior kind of prase. 

t From its resemblance to the colour of jQesh. 

- — — ■ ■ - 

What is the colour of chrysoprase ?•— What is its us« ?— Whence 
comes the name camelian ? 
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Chemkal characters. Infusible, but turns opake aad lose* 
its colour. 

Composition. Silex94; alumine3.5; lime 1.5 ; oxide* of 
iron 0.75. — Bindheim. 

Distinctive characters, Carnelian can osly be distinguished 
by its colours, and in some specimens it is difficult to decide 
whether it belongs to chalcedony, agate, jasper, or carnelian. 
Indeed, in many specimens all these varieties are blended to- 
gether, and insensibly pass into each other. Specimens pro- 
perly called carnelian, are oflen spotted with opake jasper, 
striped, or clouded with cacholong, dec. ' 

In making carnelian a species, convenience to the learner 
has been consulted, rather than the dictates of authority. 

It is found with calcedpny, agate, and jasper. 

Localities, India, Arabia, Siberia, and almost every other 
country. The finest comes from India. 

U. S. Near Lake Superior. At the Falls of St. Anthony, 
and at Herculaneum, Missouri. Deerfield, Mass. 

Uses, Some of the finest specimens of antique engraving, 
' are on carnelian, and the purest and most transparent stones 
of this kind, are still found among these remains of ancient 
art. Hence it has been supposed that the ancients possessed 
the art of improving the beauty of their carnelians, by some 
process now unknown. 

The number of ancient engraved carnelians still preserved, 
is very numerous, and hence it is inferred that this stone was 
preferred to all others for this purpose. 

Species 9. agate. 

EaAemal characters. Agate is an aggregate of a variety 
ofsilicious substances, each of which maintains, more or less, 
its own characterand colour in the mass. The minerals of 
which agate is composed, are chalcedony, cacholong, quartz*, 
amethyst, carnelian, heliotrope, jasper' and common opal. 

In general, only two or three of these minerals are present 
in a single specimen, and occasionally specimens of agate 
occur mostly composed of chalcedony, which generally, in- 
deed, is the principal ingredient. 

The variety of colours Which the agate presents, depends 
chiefly on the number and kind of the simple minerals which 
compose it. Some specimens are dotted or clouded with red 
carnelian ; or striped like the on3rx, alternately with chalce- 

MThere is camelian found ? — Is it a coinmon stone 1 — Yiow does agate 
differ from camelian ?— How is agate formed ? 
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dony and cacholong ; or in some parts opake, with the pres- 
ence of jasper, dec. The varieties depend on the arrange- 
ment of the colours. 

Variety 1. ribbon agate. 

It consists of parallel layers of several simple minerals, as 
chalcedony, cacholong, jasper, &c. alternating with each 
other. 

Variety 2. brecciated agate. 

This beautifiil variety is composed of the angular fragments 
of other varieties, united into- masses by a silicious ce- 
ment. 

Locality. Saxony, in a metallic vein. 

Variety 3* fortification agate. 

It consists of a centre of one colour, for instance of red 
camelian, sun'ounded by zigzag angular hues of other colours, 
as of white cacholong, chalcedony, &c ; the whole resem- 
bling, with the help of the imagination, a fortification. 

Variety 4. mocha-stone. mo^s agate. 

It is formed of a translucent exterior, with internal appear- 
ances like vegetable fibres, as roots, moss, or trees. These 
perhaps were once real vegetables, changed to stone by the 
infiltration of silicious particles. 

Dr. Mac Cullock, as stated by Mr. Philhps, has instituted 
an inquiry into the nature of the vegetable appearances in the 
varieties of agate, and from which he concludes that they are 
owing to the existence of real plants in the stone. 

Agates are found in porphyry, amygdaloid, greenstone, 
and serpentine, generally accompanied with chalcedony, car- 
nelian, &c. 

Localities. Oberstein, in Germany. Saxony, Silesia, Ita- 
ly, Scotland ; also in many places in England, aad most other 
countries. 

The most beautiful are said to come from Oberstein, in 
Germany. 

U. S. Near Baltimore, Md. *In most of the greenstone 
hills, in New-Jersey. East-Haven, Conn. Also at Wood- 
bury, Conn. Deerfield, Mass. composed of chalcedony, car- 
nelian, sardon3rx, and cacholong. — Hitchcock. Also, in Geor- 
gia, Missouri, and Indiana^ Cumberland, R. I. beautiful. 
■—--'■■ ' ■ ■ ' ■ " 

yfhAi are the principal varieties of agate ? 
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Uses, The hard&ess of agate, and the great variety and 
beauty of its colours, have brought it intp extensive demand, 
both for useful and ornamental purposes. It is employed for 
mortars, snuOT-boxes, seals, beads, &c. 

The ancients employed it for engravings, and some fine 
cameos still exist on this stone. 

Species 10. jasper. 

Jasper, like cornelian, chalcedony, and agate, is chiefly 
composed of silex ; but it always contains a greater propor- 
tion of iron, and hence instead of being trdnslucent, like these 
minerals, it is always opake. 

This species is subdivided into the following varieties. 

Variety 1. cohhox jasfeb. 

External characters. Colours, red, yellow, and brown, of 
different shades, often variously intermixed ; also, greenish, 
bluish, or nearly black, and sometimes white ; occurs in 
amorphous masses of various dimensions ; lustre dull, or 
slightly; resinous ; fracture conchoidal ; entirely opake : sp. 
gr. 2.70. 

Chemical characters. Infusible, but turns whitish. 

Composition, Silex 75 ; alumine 0.5 ; lime 0.02 ; iron 13. 
— Kirtoan^ 

Distinctive characters. Jasper is distinguished from* car- 
nelian, heliotrope, homstone and opal, by its opacity ; jaspery 
iron ore is heavier than jasper, and blackens under the blow« 
pipe; pitchstone is fusible. 

Variety 2. striped jasper, ribbon jasper. 

External characters. Colours, red, yellow, green, grey, or 
brown, arranged in stripes or bands, sometimes in spots or 
veins. 

Locality,. Beautiful specimens are found in the Uralian 
mountains. 

Variety B, Egyptian jasper. . 

ExUmdl characters* Colours, brown, red, and yellow of 
various shades, the yellow ofien light, approaching to cream 
colour. These colours are arranged in irregular zones, or 
in spots, or dentritic delineations. It occurs in rounded or 
ovate masses, with a brownish or nearly black and rough ex. 
temal coat. 

What are the uses/ of agate ? — What is jasper chiefly eomposed of 7 
—How does jasper difier from camelian ? — ^What are the principal vari- 
eties of jasper ? 
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This variety is well characterized by the globular shapes of 
the masses, and their dark, rough, exteriors. 

Localities. It is found in vast abundance, in £g3q>t, between 
Grand Cairo and the Red Sea. 

Variety 4, porcelain jasper. 

External characters^ Colours, grey, or bluish grey, mixed 
with red, or yellowish, bluish, and brick red, variously inter* 
mixed in spots, clouds, or dots ; occurs massive ; structure 
'sometimes slaty; fracture imperfectly conchoidal ; lustre 
glistening, with the aspect of certain porcelains ; scratches 
glass ; opake ; brittle ; softer than the other varieties : sp.gr. 
2.6. 

Chemical characters. Fusible into a black scoria. 

Composition. Silex 60.75 ; alumine 27.25 ; potash 3.66 ; 
magnesia 3.00 ; oxide of iron ^.bO.-^Rose. 

It is found in the vicinity of coal mines, which have once 
been in a state of combustion ; and is considered as shale al- 
tered by heat. Ip some specimens there are evident marks 
of vitrification. 

Localities. Mount Brasset, in France ; and at Madely, 
Dudley, and Staffordshire, in England. 

Variety 5. ruix jasper. 

External characters. Colours various, but generally the 
ground is some tint of brown, with different coloured delinea- 
tions resembling niin^d buildings ; nearly or quite opake. 

When ground and polished, it is sometimes a very beautiful 
mineral. 

Species 11. hornstone. 

External characters. Colour, greyish or yellowish white, 
also with shades of green, or brown ; occurs in masses, no- 
dules, and amorphous concretions ; transparent, passing into 
nearly opake ; lustre glimmering and somewhat waxy : less 
hard than quartz; fracture conchoidal : sp. gr. 2.6. 

Chemical characters. Infusible, but turns opake. 

Composition. Silex 71.3; alumine 15.3; protoxide of 
iron 9.3 ; and a trace of lime. — Faraday. 

Distinctive characters. It resembles compact felspar, and 
petro silex, but these are both fusible. It is less hard than 
ffint, and commonly of a higher colour. Jasper is opake. 

Homstone is sometimes pseudomorphous. 
_ . ' ' 

What is the composition of jasper ? — ^What are the colours of horn- 
stone ? — ^What is its composition ?^ 
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Wood-Homstone, is wood petrified by homstone. It has 
the form and texture of wood. 

Hornstone is found in veins, in primitive mountains, also in 
nodules in limestone'. 

Localities.^ Bavaria, in limestone ; Sweden, where it forms 
the basis of porphyry, and in most other countries. 

U. S. Middlebury, Cornwall, Bridport, Orwell, and West- 
Haven, Ver, Near Saratoga Springs, N. Y. also in Albany 
county, at Bethlehem, and at Bern, N. Y. West side of the 
Blue Ridge, containing carbonate'of copper, and near Balti- 
more, Md. West Goshen and Newlin, Penn. 

Species 14. jeffersonite.* Keating, 

Externcd characters. Colour, dark olive gteen, passing 
into brown ; occurs in crystalline masses ; translucent on the 
edges ; cleavage in several directions which appear to be 
incompatible with each other ; streak light green ; lustre on 
the planes of cleavage semi metallic, on the cross fracture 
resinous ; hardness equal to fluor : sp. gr. 3*55. 

Chemical character. Fusible into a black globule. 

Composition, Silex 56 ; lime 15.1 ; alumine 0.2 ; pro- 
toxide of manganese 13.5 ; peroxide of iron 10 ; oxide of zinc 
10. — Keating, 
' Localities, Franklin iron works, N. J. in small masses, 
imbedded in Franklinite. 

Species 15. jENiTE.f yenite. 

External characters. Colours, brown, or brownish black ; 
occurs amorphous, and ip. prismatic crystals ; form the four- 
sided prism, terminated by four-sided pyramids ; sometimes 
the prism is rhombic ; also in eight-sided prisms terminated 
by eight-sided pyramids, and in fibrous masses ; structure 
fohated ; liisture glistening and resinous, or somewhat me- 
taUic ; opake ; scratches glass, and gives sparks with steel : 
sp. gr. about 4. 

Fig. 95. 



Figure 05. A four-^ided prism, longitudinally 
striated, one of the common forms. 



* In honor of Pres. Jefferson. 

i* In commemoration of the battle of Jena.' 

Whence does Jeffersonite obtain its name ?— *What are the characters 
of jenite ? 
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Chemical characters. Fusible into an opake black globule, 
which is magnetic. 

ComposUian, Silex 30; oxide of iron 57.5 ; lime 12.5. — 
VanqueUn. 

Distinctive characters. Blende, which it resembles in co- 
lour, is infusible ; hornblende, and epidote are of less specific 
gravity. 

Localities. Elba, in two places, Siberia, and Norway. It 
is found with iron ore, augite, and epidote. It is a very rare 
mineral. 

U. S. Chatham, Conn. First shown to be Jenite by Prof. 
Torrey, of New- York. 

Species 16. gabnet. 

The garnet family includes several species, which are coni- 
posed of nearly the same elements, but in differeftt propor- 
tions. All the varieties agree in occurring in dodecahedral 
crystals, when crystallized at all. 

Variety 1. precious gaknet. almandixe. 

Extemdl characters, — Colour, red, mixed more or less with 
violet or blue, sometimes blood, or cherry red ; occurs in 
crystals ] form the dodecahedron, with its Varieties ; crystals 
sometimes flattened into tables ; also granular ; structure 
imperfectly lamellar ; lustre shining vitreous ; fracture con- 
choidal ; brittle ; translucent, or nearly transparent ; scratch- 
es quartz :*sp. gr. 4. 

Chemical characters. Fusible into a black globule which 
is oflen magnetic. ' 

Composition. Silex 35.75 ; oxidd of iron 36 ; alumine 
27.25 ; oxide of manganese 0.25. — Klaproth. 

Distinctive characters, Spinelle ruby, which it resembles 
in colour, is infusible ; Titanite, which often closely resem- 
bles garnet, is by itself, infusible, and its crystalline form is 
different. Hyacinth and leucite are both infusible/ the latter 
is white. 

Almandine is found in primitive rocks, as granite and mica 
slate. 

Localities, Pegu, Bohemia, Hungary, Piedmont, Siberia^ 
Alps, &c. 

The most beautiful come from Sirian, the capital of Pegu» 
and are called Sirian garnets* 

U. S. Hanover, N. H. Bethel and Royalton, Ver. Gro- 

shen. Conn. Newlin, Penn. 

■ -' 

•What are the colouri of gamet ?— How is garnet distinguiBhed ^m 
spinelle ruby 7 
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The preciotts gamet is cut and polished for jewehry, and it 
much worn at the present day for ringstones, breast-pins, dsc. 

When set, garnets are easily distinguished from spinelle, 
and red sapphire, by their more intense colour, turpidness, and 
sombre aspect. 

The gamet was highly esteemed by the ancients as an or. 
namentad stone, under the name of carbunc^. Some beauti- 
ful specimens of ancient skill on this stone, are still preserved. 
The Dog Sirius, engraved on the precious gamet, is said to 
be the greatest master-piece existing, in point of deep work 
and finish. It is in the collection of the Duke of Marlborough. 
Among the more modem works on this stone is a head of 
Louis XIIL preserved in the National Museum, at Paris. 

In Bohemia, garnets are obtained by a regular system of 
mining, and when cut and polished, constitute an article of 
commerce, by which an extensive class of people are main- 
tained. 

After the garnets are collected, they are passed through 
vessels pierced with apertures of different diameters, by which 
means they are sorted into six different sizes. Of the largest 
size it takes 32 to weigh an ounce ; of the next about 40, 75, 
110, 165, 256 and 400, to an ounce. 

The art of cutting and boring these stones occupies a great 
number of men. 

The boring is done with a diamond fixed to the end of a 
small rod of metal. The garnet being properly placed and 
fixed, it is bored by turning the diamond with a bow and string. 
A workman can pierce 150 per day. 

The large pyrope garnets are cut and polished on a disc 
of sandstone with emery. Of these a workman will finish 
30 per day. 

lliis art is carried to very great perfection in Bohemia. 
In the town of Waldkirck, alone, there are no less than 24 
mills, and 140 master-workmen, occupied in manufacturing 
this article of commerce. — Rees^ Cpcl&p, 

Variety 2. comcoN oasnbt. 

External characters. Colours, red, yellowish red, brownish 
red, or dark brown ; occurs crystallized and massive ; form 
the dodecahedron, with its modifications ; opake, or feebly 
translucent; structure lamellar, or granular; fracture un- 



What was the preciona garnet formerly called ? — Give aorae account 
of the method of cutting and polishing precious garnets in Bohemia — 
What ara the colours and forms o£tke eonmi<m garnet ? 

11 
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even ; lustre glistening ; brittle ; less hard than the precious 
garnet : sp. gr. 3.69, to 3.76. 

Fig. '96. 

Fig. 96. The dodecahedron with rhombic 
faces which is the primitive form, and is the 
most common form under which the garnet ap- 
pears. 




Fig. 97. 




Fig. 97. The same, with the edges truncated. 



Fig. 96. 




Fig. 98. A solid with twenty-four trapezoid, 
al fkces, forming the trapezoidal garnet, a form 
under which it sometimes appears. 



The garnet sometimes has 36, 46, or even 60 faces. 

Chemical characters. Fusible with more ease than ^ the 
precious garnet, into a black, or greenish glass. 

Composition, Silex 43 ; alumine 16 ; lime 20 ; oxide 
of iron 16. — Vauqudin, 

It is a curious circumstance that the precious garnet should 
be nearly transparent, with almost 40 per cent, of iron, while 
the present variety is opake, with only 16 per cent, of the same 
meted. 

Distinctive characters. It differs froin the precious garnet 
in being opake, darker coloured, more easily fusible, and not 
so hard. 

It is mostly found in primitive rocks. 

Localities. The common garnet is found in almost every 
section of country where primitive rocks occur. Its foreign 
localities are too numerous to mention. 

U. S. Haddam, Chatham, Bolton, and Washington, Con. 
Newbury, Bedford, Plainfield, and Cummington, Ver. Inte- 
rior of N. Carolina, as large as a child's head.^JtfacZure. 
Barren hills, Penn. in dodecahedrons with truncated edges. 



In what kind of rock is the common garnet found ? 
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sometimes ^ve inches in diameter. — Morton. Brunswick and 
Topsham, Maine. 

Variety 3. pybope. 

External characters. Colour red, often dark blood red, 
with a tinge of yellow, by the transmitted light ; occurs in 
rounded angular grains, but never in crystals ; transparent, 
or translucent ; lustre splendent ; vitreous ; fracture conchoi- 
dal ; scratches quartz : sp. gr. 3.9. 

Chemical characters. Fusible into a black gl&ss ; tinges 
borax green. 

Composition, Silex 40 ; alumine 28.5 ; magnesia 10 ; 
oxide of iron and manganese 16.75. — Klaproth, 

Distinctive characters. Differs from the. other varieties, in 
never occurring in crystals. When polished, its yellowish 
tinge and greater transparency distinguishes it from alman- 
dine. 

It is found in serpentine, and alluvial deposites. 

Localities, Saxony, and Bohemia ; also at Ely, in Scot- 
land. 

U. S. Chester county. Pa. Its colour is fine dark red. — 
Lea, 

Werner considered the present variety as nearly allied to 
the pyrope of the ancients, mentioned by the same name by 
Pliny, and Ovid. 

Variety 4« Grossulab.* 

External characters. Colour, green, of several shades ; 
occurs in crystals of the same form as common garnet ; 
translucent ; faces of the crystals smooth and shining : sp. 
gr. 3.37. 

Composition, Silex 44 ; alumine 8.50 ; lime 33*50 ; ox- 
ide of iron 12. — Klaproth, 

Locality, Siberia. 

Variety 5. aplome. 

External characters. Colours, deep brown, or orange 
brown ; occurs in rhombic dodecahedrons, the faces of which 
are striated parallel to their shorter diagonals ; fracture un- 
even ; scratches quartz ; nearly opake : sp.gr. 3.44. 

Chemical characters. Fusible into a black glass. 

* French, Gooseberry, from its green colour 7 



What is pyrope ? — ^What is grossular, and why is it so called ? — What 
it aplome? 
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CampoaUUm, Silex 40 ; alumine 20; lime 14.5; oxide of 
iron 14.5 ; oxide of manganese 2. — Laugier: 

Distinctive characters. The direction of its striae differs 
from those of common garnet, and its specific gravity is less ; 
in other respects they are much alike. • 

Localities, Siberia, and probably in Saxony. 

Variety 6. manganesian garnet. 

External characters. Colours, deep hyacinth, or brownish 
red ; occurs in dodecahedral crystals and massive ; fracture 
imperfectly conchoidal ; lustre vitreous. 

Chemical characters. Fusible alone ; with borax and nitre, 
gives a violet globule. 

Composition, Silex 35 ; alumine 14 ; oxide of manganese 
35; oxide of iron 14. ~£Zapro/A. 

It is singular that a substance differing so much in com- 
position, from common garnet, should take its form and co- 
lour. 

LocdlUy, Franconia. 

U. S. Nine miles from Philadelphia, Penn. in masses from 
1 pound to 100 pounds. — Jessup, Corlear's Hook, N. Y» 
Jones' Eddy, near Bath, Maine. 

Variety 7. melanitb. 

External characters. Colours, black or greyish black ; oc- 
curs in rhombic dodecahedrons ; oflen with truncated edges; 
fracture imperfectly conchoidal ; lustre shining and resinous ; 
op^e : sp. gr. 3*7. 

Chemical characters. Fusible into a brilliant black globule. 

Composition, Silex 35 ; alumine 6 ; lime 32 ; oxide of 
iron 25 ; oxide of manganese 0.4. — Klaproth, 

Localities, Near Vesuvius in Italy. Bohemia, and in the 
iron mines of Lapmark. 

U. S. Germantown, Penn. in gneiss ; also at Morris.' Hill,, 
near the Philadelphia water works. 

Variety 8. colophonite.* 
External characters* Colours, blackish or yellowish brown ; 
brownish black, or greenish ; occurs in grains or in masses, 
composed of grains slightly adhering ; also in rhombic dode- 
cahedrons ; opake or slightly translucent ; aspect resinous» 
and oflen beautifully iridescent : sp. gr. 4. 

* From the Greek, sig^iying resin coloured. 



How does the manganeiian garnet differ from the commoa one l^^ 
What is colophonite, and why » it so caHed t 
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Chemuxd chara^ers. Infusible, but turns Mack ; with bo- 
rax gives a green glass. 

CamposUion. Silex 38 ; lime 29 ; aJumiae 6 ; protooida 
of iron 25.20 ; water 0.33. — SeyberL , 

This specimen was from Willsborough, N. Y. 

Localities, Arundel in Norway, in a bed of magnetic iron ; 
also in Ceylon and Italy. 

U. S. Willsborough, N. Y. It forms a vein 5 feet wide, 
in a hornblende rock, and is so plentiful that by blasting, hun- 
dreds of tons may be obtained. It is easily distinguishable 
from all other minerals, by the variety and brilliancy of its 
colours, and by its peculiar resinous aspect. It is composed 
of small distinct concretions, which may often be separated, 
even by shaking it in the hand. — Hall. 

Variety 9. topazoute.* 

External characters. Colours, topaz yellow, or greenish ; 
occurs in dodecahedrons ; transparent or translucent. 

Composition. Silex 37 ; alumine 2 ; lime 29 ; glucine 4 ; 
iron 25; manganese 2.-;:^Bonvoisin. 

ZdOcality, Mussa, in Piedmont. 

Species 17. cinnamon stone, f * 

External characters. Colours, red, brownish red, yellowish 
brown, and orange ; occurs in fissile masses, and in splintery 
fragments ; transparent or translucent ; fracture imperfectly 
conchoidal ; lustre shining, resinous ; sometimes occurs in 
dodecahedral crystals ; scratches quartz sUghtly : sp. gr. 3.6. 

Chemical characters. Fusible, with ebuUition, into a dark 
green translucent glass. 

Composition. Silex 38.8 ; alumine 21.2 ; Ume 31.25 ; 
oxide of iron 6.6. — Klaproth. ^ 

Distinctive characters. The fusible varieties of garnet melt 
into dark opake globules, and are generally crystallized. The 
present species is translucent when melted and is rarely found 
in crystals. 

Localities. Ceylon, in the sands, and in Brazil., 

U. S. Boxborough, Mass. — Nttttall, 

Variety 1. bomanzqvitb. 
External ehafaders. Colours, brown, brownish blaek, or 

* From its' being similar in oolonr to topaz, 
f From its. colour being that of cinnamon. 

What is tcpazolite ?— Whence comes the name • cinnamon stone ? — 
What is the composition of cinnamon stone ? 

11* 
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black| ; occurs compact or in* crystalline plates, which indicate 
the dodecahedron ; fracture conchoidal ; lustre oily ; scratches^ 
glass; brittle; streak yellow: sp.gr. 3.60. 

Chemical characters. Fusible into a dark globule. 

Compasitim. Silex 41.2 ; alumine 24.1 ; lime 24.8 ; oxide 
of iron 7.02 ; magnesia and oxide of n^anganese 0.92 ; los» 1. 
98 . — Nordenskiold. 

LoealUiesr. Kimito, in Finland, in limestone. 

Species 18. idocbase.* VESuviAN.f 

External characters. Colours, yellowish or brownish green,, 
reddish yellow^ or blackish brown ; occurs massive, but more 
commonly in crystals ; form, the four-sided prism, terminated 
by four-sided pyramids, or it sometimes assumes an eight- 
sided prism, by truncation of the lateral edges of the four-sided 
prism ; the angles of the summits being also truncated ; clea- 
vage parallel to all the planes of the prism ; cross fracture 
small conchoidal ; scratches felspar ; transparent or translu- 
cent : sp. gr. 3. 

Fig. 99. 



Fig. 99. A right four-sided prism, with » 
square base. This is the primitive form. 



Fig. 100; 



Fig. 100. The four-sided prism with the late- 
ral edges truncated, forming an eight-sided prism, 
with unequal sides. The edges of the summits 
are also truncated. 



Chemical characters* Fusible with ebullition into a trans- 
lucent glass. 

Composition. (That of Vesuvius) Silex 35.50 ; alumine 
33 ; lime 22.25 ; oxides of iron 7.50. — Klaproth. 

Distinctive characters.. Pargasite, which it resembles, has 

* Idocrase, a mixed £gare,.malluiion to its form, 
f Vemivian, because it was found at Vesuvius. 



Does idocrase occur in crystals,. or in masses 7— What are the onn» 
of its crystals. 
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not its transluceftcy, and fuses into a white enamel. Grossular, 
the variety of garnet which it most resembles in colour, oc- 
curs in dodecahedrons. Olivine and chrysolite are infusible. 
Epidote, which resembles it in crystalline form and colour, 
wants its transparency, and is pnly fusible in part. 

It is found both in volcanic, add in primitive rocks. 

Localities, Vesuvius and Etna, Siberia, Piedmont, St. 
Gothard, Norway. 

U. S. Worcester, Mass. in four-sided prisms, of a brown 
qolour. — Meade, Salisbury, Conn. — Silliman, Cumberland, 
R. I. — Robinson, 

Uses. At Naples it is cut' into ring stones, and sold under 
various names, as chrysolite, hyacinth, &c. — Jameson, 

Variety 1'. eoebax. 

External characters. Colour, deep brown ; occurs in crys- 
tals in the form of right four-sided prisms, with the lateral 
edges sometimes truncated ; crystals deeply striated ; trans- 
lucent ; lustre shining vitreous. It also occurs massive, com- 
posed of prismatic concretions; scratcjies felspar ; sp. gr.. 
3.29. 

Chemiccd characters. Fusible, into a blebby glass. 

Composition, Silex 41 ; alumine 22 ; lime 22 ; iron 6 ; 
manganese 2 ; potash 1. — Borkowski, 

Locality, Eger, in Bohemia, hence the name. 

Species 19. gehlenite.* 

Eoctemal char-acters. Colour, grey, with a greenish or yel- 
lowish tinge ; occurs in rectangular crystals, nearly in form 
of a cube, also tabular ; surfaces rough and dull ; nearly 
opake ; fracture uneven, splintery ; scratches glass ; structure 
imperfectly foliated ; crystals commonly aggregated : sp. gr. 3- 

Chemical characters. Suffers no change without a flux. 
With borax, melts into a brownish glass. 

Composition, Silex 29.5; alumine 14.5; lime 27.55; 
oxide of iron 12.2 ; water 6 ;' magnesia 0.25 ; potash and 
loss 10. — FucTu, 

Locality, Fassa in the Tyrol. 

Species 20. PREUNiTS.f 
External characters,. Colours, pale green, or greenish*. 

* After the chemist, Gehlen. 

t In honour of Col. Prehn, its discoverer. 

WhatU the use of idocrase ?— What is the appearance of gehlenite, 
and whence comes its name f 
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white; occurs in crystalline masses of a fibrous 
structure ; also in distinct crystals, with four, six, or eight 
sides, and of a tabular form ; translucent ; in thin pieces trans- 
parent ; fracture splintery ; lustre shining ; scratches glass : 
sp. gr. from 2.6. to 3.1. 

Chemical characters. Fusible with intumescence, into a 
pale porous glass. Electric by heat. 

Composition, Silex 48.8; alumine 30.33; lime 18.33; 
oxide of iron 5.66; water 1.88. — Klaproth. 

Distindioe characters* Beryl, which it resembles in colour, 
is much harder and infusible ; stilbite never has the green 
tinge of prehnite. Zeolite forms a jelly with acids, and from 
felspar it differs entirely, in structure. 

Prehnite, though always the result of crystallization, oflen 
appears massive in consequence of the close and confused 
aggregation of its crystals. It generally consists, on one side, 
of tuberose, warty excrescences, composed of minute crystals, 
with shining faces, or of granular concretions composed of 
radiating fibrous crystals, joined together. The other side of 
the mass or crust, is generally corroded and black. 

Variety 1. kaupholite.* 

External characters. Colour, white or yellowish white ; 

occurs crystallized in small rhombic tables ; transparent ; 

lustre glistening and pearly. 
Fig. 101. 



Fig. 101. A rhomboidal plate, the common 
form. 

Composition. Silex 48 ; alumine 24 ; lime 23 ; oxide of 
iron 4. — Vauqudin, 

Prehnite is found chiefly in secondary rock, as amygdaloid, 
greenstone, hornblende, rock, &c. 

Localities, Cape of Good Hope, where it was first disco- 
vered by Col. Prehn ; Tuscany, Tyrol, many places in Scot- 
land, and in England. 

{J, S. Scotch Plains, Patterson, and near Newark, N. J. 
At the latter place, masses are found near a foot in diameter. 
— Torrey. Staten Island, N. Y. New-Haven, Berlin, Wood- 

* From the Greek, signifying a light stone . 
What is the colour and appearance of prehnite ? 




Fig. 102. A foUr-sided prism, terminated by four- 
sided pyramids, the faces of which, are set on the 
angles of the prism. This is a common form. 
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bury, Simsbury, Granby, Farmington, Hartford, and Windsor, 
Conn. Brookfield, Wat^rtown, and Charlestown, Mass. At 
the latter place, in hexagonal tables. — Waterhouse, Bellows 
Falls, Ver. 

Species 21. stilbite.* 

External characters. Colours, white, grey, yellowish, 
brownish, orange red, and brick red ; occurs crystallized in 
the form of four-sided prisms, which is the primitive form ; 
also variously modified by truncation. Sometimes it is com- 
pressed into the form of a table, and sometimes it assumes 
the form of a six-sided prism. It terminates in four-sided 
pyramids, oflen with truncated angles ; translucent, or trans- 
parent ; structure foliated in one direction ; yields to the knife ; 
lustre pearly ; crystals sometimes slender and fasciculated : 
sp. gr. 2.5. 
Fig. 102. 

Chemical characters. Fusible into a blebby, colourless 
glass. 

Composition. Silex 50.24 ; alumine 29.3 ; lime 9.46 ; 
water 10. — Vauqttelin, 

Distinctive characters. Zeolite, which it resembles, forms 
a jelly with acids, and becomes electric by heat. Prehnite is 
harder than stilbite, and has not its pearly lustre. Stilbite is 
foliated, which is not the case with prehnite. 

Stilbite is found in the fissures of primitive rocks. It is also 
associated with zeolite, chabasie, and carbonate of lime, in 
secondary rocks. 

Localities, Dauphiny, of a pale straw colour. Arendal, in 
Norway. Iceland. Scotland. Giant's Causeway, and in 
the Faroe Islands. 

U. S. Woodbury, Conn. Deerfield, Mass. associated with 
chabasie. — Hitchcock, Scotch Plains, N. J. in four-sided 
prisms, and six-sided tables. — Pierce, Torrey, West Farms, 
N. Y. pale and deep red. 

* A peculiar lustre. 

■ ' ■ ■ ■■ — •• •>• i ' -' 

What are the colours and crystalliae forms of stilbite^ 
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Species 22. hbvlandite. foliated zeolite* 

External characters. Colours, white, yellowish white, 
brownish, red, and sometimes colourless ,' occurs crystallized 
in the form of a right oblique angled prism, (two of its oppo- 
sed lateral planes being longer than the other two,) generally 
modified by truncation ; faces bright and shining ; lustre 
pearly ; translucent or transparent ; brittle. 

Chemical characters. Fusible, with phosphorescence into a 
porous glass. 

Composition, Silex 52.6 ; alumine 17.5 ; lime 9 ; water 
18.6; — Vauquelin, 

Distinctive characters. It does not form a jelly with acids, 
like zeolite. Its crystalline form differs from that of stilbite. 

Localities. Faroe Isles, Giant's Causeway ; T3rrol and 
Norway. 

This mineral was considered as a variety of zeolite, by 
Werner and Jameson, and a variety of stilbite, by Hauy. 

U. S. Chesterfield, Mass. associated with stilbite and cha- 
basie. Distinguished by its superior pearly lustre. Chester, 
Mass. 

Species 23. zeolite, hezotype. 

External characters, Polourd, white, sometimes sbade^ with 
yellow, grey, or red ; occurs in masses and in crystals ; form 
thq four-sided prism terminated by four-sided pyramids ; but 
more commonly it is found in masses composed of radiating 
fibres, or in fasciculated minute crystals of a stellular aspect. 
Sometimes the crystals are so broad as to give a foliated ap- 
pearance ; fracture splintery; lustre pearly or silky; translu- 
cent, sometimes nearly transparent ; scratches carbonate of 
lime : sp. gr. 2. 
Fig. 103. 



Fig. 103. Radiated zeolite. 



Chemical characters Fusible, with intumescence, and phos- 
phorescence into a spongy enamel. Phillips says, fusible 
without intumescence. It forms a jelly with nitric acid. The 
proportion of acid should be small. 

Composition. Silex 54.24 ; alumine 29.3 ; Hmo 9.46 ; 

What are the colours of Heulandite 7 — ^What are the colours of zeo- 
lite ?— What are the chemical characters of zeolite. 
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ivater 10.— Fatt^iieltn. Tennant found 17, and Gehlen 15 
per cent, of soda. Possibly these gentlemen analyzed differ- 
ent minerals. 

Distinctive characters. In its radiated structure, zeolite 
closely resembles prehnite, but differs from it in colour, hard- 
ness, and lustre. Stilbite is foliated. Chabasie is crystallized 
in cubes, and from all these as well as from analcime, har> 
motome, and heulandite, it 'may be kno\m by its forming a 
jelly with nitric acid. 

Zeolite is often found in thin fibrous coats investing other 
minerals. 

Variety 1. hesolite. needlestone. 

External characters. Colours, white, or greyish white, or 
colourless ; occurs in long slender prisms, temiinated by four- 
sided pyramids ; crystals oflen radiate from a centre ; lustre 
pearly ; resembles zeolite, except in the distinctness and 
length of the crystals. 

Chemical characters. Becomes opake, curls, and then melts 
into a porous bead. 

Composition. Silex 45.8 ; alumine 26.50 ; lime 9.87 ; so- 
da 5.40 ; water 12.30. — Berzelius. 

Localities. Pargas, in Finland. Iceland, Faroe Islands, 
and in the Tyrol. 

Variety 2. ifATROLiTE. 

External characters. Colours, white, yellowish white, or 
reddish brown, disposed in alternate zones around the centre ; 
occurs in mammilkry masses composed of diverging fibres ; 
lustre pearly or dull : sp. gr. 2.2 

Chemical character. Before the blow-pipe, behaves like 
zeolite. 

Composition. Silex 48 ; alumine 24.25 ; soda 16.5 ; water 
9; oxide of iron 1.76. — Klaproth. 

Localities. Near the lake of Constance. In Scotland, and 
in Suabia. 

Variety^^. mealy zeolite. 

External characters. Colours, white, yellowish grey, or 
reddish ; occurs in dull friable masses, or in thin coats on 
other minerals ; fracture earthy. 

It is, probably, zeolite in a decomposing state. 



How 18 this mineral clistingui8he4 from others ? What are the vari- 
eti«8 of zeolite ? 



128 mTRODUCnON TO 

Variely 4. thoxsonitb.* 

External Characters. — Colours, white and translucent ; in 
thin pieces transparent ; occurs in radiating fibrous masses, 
in the cavities of which are sometimes formed crystals, in 
form of a right prism, with square bases. 

Chemical characters. Infusible, but swells, curls, and be- 
comes snow white, and opake, and loses 13 per cent, of its 
weight. 

Composition. Silex 36.8 ; alumine 31.36 ; lime 15.4 ; 
magnesia 0.2 ; peroxide of iron 0.6 ; water 13. — Thomson. 

Phillips has made a species of Thomsonite, but it is evident* 
ly a variety of zeolite. 

Zeolite is found in secondary rocks, as basalt, greenstone, 
porphyry, and amygdaloid. It occurs in small masses, or 
investing these minerals in thin coats. Sometimes it runs in 
veins, but is seldom more than half an inch, or an inch thick. 
It is associated with prehnite, stilbite, analcime, calcareous 
spar, &c. 

Localities. Scotland, England, Faroe Islands,^ Brittany, 
Tyrol, <&c. 

U. S. Near New Haven, Con. in secondary greenstone. 
— Silliman. Patterson and Scotch Plains, N J. in four-sided 
prisms. Deerfield, Mass. in radiated masses. — Hitchcock. 
At Jones's Falls, Md. Near Philadelphia. Near Baltimore, 
Md. in quadrangular prisms. — GUmor. 

Species 24. wernebite. 

External characters. Colours, greenish 'grey, olive green, 
bluish green,' and greyish white ; occurs massive and crystal, 
lized in eight-sided prisms, terminated by four-sided p3rramids ; 
lustre glistening or shining ; structure foliated ; translucent 
or trarisparent ; crystals often long and deeply striated ; the 
massive is composed of parallel or diverging crystals ; frac- 
ture splintery ; fragments angular ; scratches glass : sp. 
gr.2.25. 

Chemical characters. Fusible, with intumescence, into a 
white, shining enamel. 

Composition. Silex 40 ; alumine 34 ; lime 16 ; oxide of 
iron 8 ; oxide of manganese 1.5. — John. 

Localities.' Buoen, in Norway. Ulrica, in Sweden. 

• In honour of Dr. Thomson. 



What are the colours of Wemerite ? 
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Variety 1. scapolitb. 

External character. Colours grey, white, greenish white, 
yelJowish, and greenish grey ; occurs massive and crystal- 
lized in four or eight-sided prisms, terminated by four-sided 
• pyramids ; primitive form, a right four-sided prism ; cleavage 
parallel to the sides, terminal planes, and both diagonals of a 
square prism ; crystals long and often striated ; sometimes 
acicular and radiating, but more often broad, and collected in- 
to groups or masses ; structure foliated ; translucent ; lustre 
pearly ; scratches glass : sp. gr. 2.5. 

Chentical cJiaracters. Fusible, with intumescence into a 
shining white enamel. Liable to decomposition, by which it 
becomes dull, and efflorescent. 

Composilioh, Silex 45 ; alumine 83 ; lime 17.6 ; potash 
0.5; soda 1.5 ; oxide of iron and manganese 1. — Laugier, 

Distinctive charctctera. It is harder, and less easily fusible 
than zeolite, or stilbite, nor is it like these soluble in acidfit. 
Its crystalline form and structure will distinguish it frompreh- 
nite and analcime. Apophyllite separates into flakes in acid, 
which scapolite does not. 

Localities, Arendal, in Norway, with oidde of iron. In 
various places in Sweden -and Greenland. 

U. S. Bolton, Mass. colpur white, crystals two inches long, 
form four-sided prisms. — Meade, Near Baltimore, Md. At 
Cold Spring, and at West Point, N. York. 

The external characters of Wernerite and sciq>olite are 
very nearly the same, and with the exception of a small por-' 
tion of alkali in the Wernerite, there is nearly an identity of 
composition. Cleaveland has blended the descriptions of both 
under scapolite. Jameson and PhilUps make them separate 
species. The alkali has not been thought a suflicient reason 
for separating them, and scapolite has therefore been placed 
as a variety of Wernerite, until further analysis shall deter- 
mine its place. 

Species 25. zoisite. 

External characters. Colours, grey or greyish yellow, or 
brown ; occurs in rhombic prisms, which are compressed an<i 
deeply striated longitudinally ; terminations commonly incom- 
plete. It also occurs massive ; cleavage parallel to the sides 



What are the colours and chemical characters of scapolite ? How is 
tMs min^rtd distinguished ? What is zoisite ? 

n 
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of a right rhombic priim ; translucent ; lustre peariy ; scratch- 

Chemical eharactera. Fusible at first into a yellowish tran- 
aparent glass, but finally into a vitreous scoria ; with borax 
swells, and melts into a vitreous scoria. 

Composilion. Siles 45 ; alumine 29 ; lime 21 ; oxide of 
iron 2A.—Klaproth. 

Distinctive characters. It resembles epidote and tremolite ; 
but the first gives a colored glass with borax, and the second 
melts into a white enamel. 

LocdUie*. Curintbia, Franconia, Bavaria, and Tyrol. 

U. S. East Marlborough, in regular tetrahedral prisms. 

Pittsfield, Mass. Near Philadelphia, Peon. Woodstock, Vt. 

Spedet 26. xfidote. 

Exterfud ckaracters. Colours, yellowish, bluish, or black- 
ish green ; occurs massive, granular, and crystallized in four, 
siz,'eigbt, or twelve-sided prisms ; lustre of the mtissive, glim- 
mering, of the crystals, shining ; translucent or opake ; frac- 
ture of the massive, uneven and splintery ; crystals generally 
grouped, and the crystallization oflen confused ; scratches 
glass : sp. gr. 3.45. 



Fig. 104. A four-sided prism with truncated edges, 
and terminated by two faces standing on the trunce^ed 
angles. 



Fig. 105. A four-sided prism, also truncated, 
and terminated by four planes standing obliquely 
on the lateral planes. 




106. A six-sided prisqi, with unequal late- 
es, and terminated by two unequal facea. 



rechajacUrs of zoiaiieT Whatato thecolonrB 
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Vhemicdl characters. Turns black, the sharp angles only 
being fusible into a shining glass. With borax slowly fusible 
into a greenish transparent glass. 

Composition* Silex 37 ; alumine 21 ; lime 15 ; oxide of 
iron 24; oxide of manganese 15. — yauquelin. 

Distinctive characters. It resembles actynolite, but the lat- 
ter turns greyish white, under the blowpipe. This difference 
will always distinguish these two minerals,, provided crystalline 
fragments of each be taken. Hornblende is easily fusible into 
a black shining globule. Idocrase is fusible into a translucent 
yellowish glass. Sahlite whitens and becomes glazed with a 
yellowish glass. These differences will distinguish the pre- 
sent species. 

Variety 1. manoanesian epidote. 

Extertud characters. Colours, reddish brown, or violet ; 
occurs in small prismatic crystals, closely aggregated into 
groups i opake ; yields to the knife. 

Chemical characters. Fusible with ease into a black glass ; 
with borax into a transparent glass. 

Composition. It contains about 12 per cent, of oxide of 
manganese. 

Localities. Piedmont, in gneiss, with quartz and asbestos. 

Variety 2. GBANtrLAR epidote. skobza. 

External characters. Colour^ yellowish green ; occurs in 
grains of various sizes, and appeal to be common epidote dis- 
integrated and reduced to graina by attrition. 

Composition.. Silex 430; alumine 21; lime 14; oxide 
16.5 ; oxide of manganese 0.25. 

Localities. The borders of tlie river Arangas, in Transyl- 
vania. 

Epidote is found chiefl}^ in primitive rocks, both dissemina- 
ted and in veins. 

Localities. Isere, in France. Chamouni, in the Alps. 
Arendal, in Norway, crystals an inch in diameter. England, 
Scotland, Ireland, &;c« 

U. S. Middlebury and Chester, Vt. ' Near Lake George, 
N. Y. Cumberland, R. I. Near Baltimore, Md. Blue Ridge, 
Va. Milford, Con. Litchfield and Washington, Con. ; also 
atHaddam, Saybrook,. and Tolland, Con. Near Boston, 
•Brighton, Dedham, &c. Mass. Also at Newbury, in large 

What are the chemical and distinctive characters of epidote ? — ^What 
sre the varieties of epidote ? — Is epidote a rare, or a common miner|d ? 




Figs. 107 and 108, present the common 
forms of these crystals. 
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erystals.— Wlstoer. Franconia, N. H. Near New York ^ 
also in West Cheister, and in the Highlands, N. Y. 

Species 27. ii^iNiTS. 

External characters. Colours, violet, brown, green, grey, 
yellow, and white ; occurs in crystals, the form of whiqlvis an 
oblique rhomb, or fbur-sided prism, so compressed that the 
^dges appear sharp like the edge of an axe ; angles oflen 
truncated ; lustre splendent ; fracture uneven ; fragments an- 
gular ; translucent or transparent ; occurs also massive ; 
scratches glass : sp. gr. 3.2 to 3*30. 

Fig. 107. Fig. 108. 

W 

Chemical characters. Fusible into a dark greenish glass. 

Composition. Silex 44 ; alumine 18 ; lime 19 ; oxide of 
iron 14; oxide of manganese 4. — Vattquelin. 

The crystals are generally striated, except the greenish va- 
riety, which is the most perfect. 

The same crystal is sometimes of various colours, and has 
various degrees of transparency. 

Some crystals, and particularly the violet coloured, become 
electric by heat. 

It is found in primitive rocks and is rather a rare mineral. 

Localities. ' TTium* in Saxony. In the Pyrennees. Mount 
Atlas. Arendal, in Norway. France. Cornwall, Eng. 

Species 29. lapis lazuli. 

External characters. Colour, azure blue of various tints, 
but always intense and 'beautiful ; occurs massive ; structure 
fine grained and compact ; lustre glimmering ; fracture une- 
ven ; scratches glass ; opake or translucent on the edges : 
sp. gr. 2.9. 

Chemical characters. Fusible with difficulty into a glassy 
globule, at first bluish, but soon becomes white. With borax 
forms a clear glass. 

Composition. Silex 49; inagnesia 2; alumine 11 ; lime 

* Jameaon calls it thumeratone on this account. 

<-!■ .laiiiiji. ■ I i» I- II.. 

What are the colours of axinite ? — ^What i^ the colour of lapisJbeLZuli ? 
-^What is the composition of this mineral ? 
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(6 ; potash, and soda 8 ; oxide of iron 4'; sulphuric acid 2.— 
Chndin. 

Klaprotfa: found neither soda nor potash. Clement found 
soda 23.2, and sulphur 3*1 • 

Distinctive characters. Its peculiar and beautiful colour, 
will distinguish it from most other minerals. The blue car- 
bonate of copper, which its colour most resembles, becomes 
'dark, and isreduced by the b]ow pipe. 

The colour of Lapis Lazuli is seldom uniform, and the 
stone is often interspersed with spots, or veins of iron pyrites. 

Localities, China, Persia and Rucharia. 

According to Patrin, as quoted byPinkerton, it chiefly 
comes from Great Bucharia, where it exists in rocks of gra- 
nite. The amount of Patrin's information on this subject is as 
follows. 

Lapis is seldom found pure, except in small pieces. 

It is disseminated through a granite rock, in all sorts of 
proportion, but it is rare to find a piece as big as one's head,^ 
in which the blue predominates over the white an^ grey. 

It is sometimes found in solid pieces, and particularly on 
the Lake Baikal. 

Uses^ Lapis Lazuli receives a high polish and is in great 
demand as an ornamental stone. Specimens in which the 
yellow p3Tites is intermixed, are oflen extremely beautiful. 
In the palace which Catharine II. built for her favorite Orlof, 
at St. Petersburg, Patrin says, there are some apartments en- 
tirely lined with lapis, and that it would be scarcely possible 
to imagine a decoration more simple, and at the same time 
more magnificent^ 

But the most important use of this mineral, is that of fur- 
nishing the celebrated and beautiful pigment called uUra-ma- 
fine hive, 

Beckmann, in his history of inventions, has devoted an en- 
tire chapter to this subject, and as usual, has quoted a great 
number of authors. From him we learn as follows. 

Lapis Lazuli was well known to the ancients, under the 
name of sapphire. 

The process of preparing the ultra-marine, was known as 
early as the 15th centuryi 

In the eleventh century, lapis, or some preparation of it, 
was used in medicine.' 

What is the use of this mineral ? — ^Where is it found ? — ^Was it known 
to the ancients ? 

12* 



•" 
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It appears also that the process for making Qltra-marnie, 
was for a long time kept a secret^ and the paint sold ata-g^eat 
price. In 1763, an ounce of it cost at Paris, four pounds 
sterling. It was also sold at a ducat per ounce at Hamburgh^ 
and was warranted to " stand proof by fire." 
> The walls of the palace at St. Petersburg mentioned above, 
Beckmann says, are covered with amber, interspersed wilb 
plates of this costly stone. 

The process of extracting the ultra-marine, is found in 
books on chemistry. It is employed in oil, and not only gives 
the richest and most beautiful of all blue colours^ but is said 
never to fade ; hence its high price. 

Some engravings have been executed on this stone, but it 
is much too sofl for this purpose. 

Species 30. dipyre. 

External characters. Colours, greyish or reddish white ; 
occurs in slender prisms, fascicukited into masses ; form six-^ 
sided prisms, but oflen so minute as to render it difficult to 
ascertain their modifications ; scratches glass : sp. gr. 2.63> 

Chemical characters, ' Turns milk white, phosphoresces, 
and melts into a blebby colourless glass.* 

Composition. Silex 60 ; alumine 24 ; Kme IQ^; water 2. — 
Vauquelin, 

Localities, Pyrennees, in steatitq, mingled with sulphuref 
of iron. It is very rare. 

Species 31. LAUMpifiTE.f 

External characters. Colours, white, sometimes with a 
tinge of yellow, or red ; occurs in aggregated crystalline 
masses, and in regular crystals ; form an octahedral prism, 
with dihedral summits, variously modified by truncation ; 
pritaiary form, an oblique rhombic prism ; fracture foliated ; 
structure lamellar; cleavage perfect in two directions.; trans> 
lucent, or transparent ; scratches glass : sp. gr. 2.2*." 

Pi^. 109. 



Fig^ 109. A four-sided prism with rhombic ter- 
minations, and truncated lateral edges. 



* Hence the name, which in Greek signifies the double effects of fire, 
in allusion to its turning white and phosphorescing, 
t In honor of Gilbert Laumont. 

What is the appearance, and whence the name of Dipyre 7— What is 
the colour of laumonite, uid what are its peculiarities t 
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Fig. 110. 




Fig. 110. A short four-sided prism, truncated 
on the solid angles. These ^ are two of the roost 
common forms. 



Chemical characters. Fusible with difficulty, into a porous 
Colourless glass. Forms a jelly with acids. 

Composition. Silex 49 ; alumine 22 ; lime 9 ; water 17.5 ; 
carbonic acid 2.5. — Vogel. 

The above description applies to the present species, only 
in its recent, or perfect state. On exposure to the air it efflo- 
resces, or loses its water of crystallization, and divides into 
angular fragments ; becomes opake, of a milk white colour, 
and pearly lustre, and finally fallsi into powder. Its appear- 
ance in this state, is much like that of selenite, ailer being 
exposed to heat.. 

Localities. Brittany, in a lead mine. Ireland, and FaroQ^ 
in trap. China, Transylvania, St. Gothard. England, in 
seversd places. 

U. Si Near New-Haven, Conn. — SiUiman. Phillipstown, 
N. Y.—Barrati. 

Species 32. clay slate. 

External characters. Colours, reddish, bluish, or greenisb> 
brown, also yellowish brown and black, always dull ; occurs 
massive ; structure slaty ; lustre glinnnering ; principal frac- 
ture slaty ; cross fracture earthy, or uneven ; opake ; yields 
to the knife ; does not adhere to the tongue : sp.gr. about 2.5. 

CJiemical characters. Fusible into a black slag. 

Composition. Silex 48 ; alumine 25.5 ; magnesia 1.6 ; oxide 
of uron 11.3 ; oxide of manganese 0.5 ; potash 4.7 ^ carbon 0.3 ; 
water 7.6. — Kirwan. - 

It is very universjally distributed, and forms vast strata in 
different countries. 

Localities. England. Scotland. Ireland, &;c. 

U. S. Hartford, Wmdsor,Suffield, Conn. 

■ Variety 1. hoof slate. 

External characters. Colours, brownish blaek or bluish 
black ; occurs massive in beds ; fracture splii^tery ; cleavage 
perfect in one direction ; easily fusible ; surface smooth, or 

What is the composition of clay slate. 
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slightly undulating ; divides into large thin platen; sonorou8^^ 
when suspended and struck with a hard body« 

It is found both in primitive and secondary' rocks*. 

Localitieg. It is found in most European countries. 

U. S. Wayne, York, and Lancaster counties, Penn. (quar- 
ried). Hoosack, N, Y. (quarried). Dummerston, Rockingham, 
Castleton, and Brattleborough, Ver. Charlestowh, Mass. 
extensively quarried. 

Uses, It is employed extensively in cities, to cover the 
roofs of buildings. Also, to write upon in schools, dec. 

In Pennsylvania, roof slate is quarried, to the amount of 
about 1600 tons annually. It sells at Baltimore, for $22, the 
ton. — Hayd&u It is also extensively quarried at Dummerston, 
and Brattleborough, Ver. — Hall, And at Charlestown, Mass. 
— Dana. 

Variety 2. shining abgillite. 

Eifterndl characters. Colours, blue, bluish blaok, grey, and: 
reddish ; occurs massive ; fracture slaty ; surface undulating 
or wayed ; lustre shining, sometimes pseudo-metallic. 

This . variety is primitive, and passes into mica, slate. It 
abounds with ores ; most of the tin and copper mines of Corn- 
wall; traverse this rock. 

Variety S' shale. 

External characters. Colours, grey, bluish black, brown, 
reddish, or greenish ; occurs massive ; fracture uneven ; lus- 
tre dull ; more or less fusible; yields to the knife; layers- 
often uneven, protuberant, or knobby ; adheres a little ta the 
tongue. 

Chemical characters. It is fusible by the blow pipe. 

This variety often disintegrate^, and falls in pieces. 

Distinctive characters. It is less solid, and' not so hard as 
argilhte ; and. doe^ not, like roof slate, split into thin smooth 
layers. 

Variety 4. bituminous shale. 

External characters. Colour, black or brown; structure 
slaty; fracture conchoidal ; lustre a little shining or dull ; 
yields easily to the knife : sp. gr. about 2. 

This variety contains a considerable quanti^ of bitumen. 
When heated or struck, it exhales a strong bituminous odour, 
and often burns with a flame. It is a strong indication of coal. 

What is the colour and what are the uses of roof slate ? — ^Wbat is 
shining argillite ? — ^How does bituminous shale differ from clay slate ? 
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Sbile frequeotly exhibits impressions of vegetables, as 
reeds, ferns, leaves, &c. It also exhibits impressions of fish. 

Localities^ England, Scotland, &c. 

U. S. Virginia, Rhode Island, Ohio, Connecticut, dec. 

It is found with the Rhode Island anthracite, containing im^ 
pressions of vegetables. 

At Westfield, Conn, is a bed (of highly bituminous shale, 
containing numerous impressions of fish. Sometimes the fish 
are a foot, or two feet long, the head, fins, and scales, being 
perfectly distinguishable. A single specimen sometimes pre- 
sents parts of three or four fish, lying in different directions, 
and between different layers. They are sometimes contorted 
and ahnost double. Their colour, sometimes grey, is usually 
black, and the fins and scales, appear to, be converted inta 
coal. — StUiman. 

Variety 5. novaculitb. whbt slate. 

External characters. Colours, yellowish white, or blackish 
grey, oflen nfnning in stripes ; translucent on the edges ; tex- 
ture fine grained or compact ;- structure slaty, more or less 
fissile ; fracture conchoidal ; fragments sharp edged : sp. gr. 
2.75. 

Chemical character. Fusible into a brownish, porous ena- 
mel. 

Composition, Silex 71.3 ; alumine 15.3 ; oxide of iron 
9.3 ; water 3.3.^ — Faraday, 

The Turkish hone oflen presents the two colours, pale yel- 
low, and bluish or greenish grey, in distinct layers, or stripes. 
It is from this circumstance, perhaps, that this substance is 
thought by many to be petrified wood. Sometimes the two 
layers are cemented together. The yellow, is generally more 
compact and hard, than the bluish* 

Localities, In the primitive mountains of Saxony, and in 
several parts of Germany. It was first brought from the Le- 
vant, hence it was called Turkish hone. 

U. S. Berks county, Penn. It is explored, and sells at 25 
cents the pound. — Cooper, Arkansas Territory, of a good 
quality. — Schoolcraft, Charlestown, Maiden, and Dorches- 
ter, Mass. — Dana, Thetford, Ver. — Hall. Kennebec river, 
Maine. — CUaveland, 

What is said of impressions of iisb and veg-dtables on bituminous 
■hale ? — Is the Turkish hone- a petrii&ction or not ? — Is novaculit^ founds 
in this country ? 



188 INTRODUCTION TO 

Uses. It is employed to give a fine edge to cutting instfu-^ 
ments. 

Yariely 6. alum slate. 

ExUrnal eharacters. Colours, bluish or greenish blacky or 
iron black ; sometimes iridescent ; structure slaty ; layers 
often curved or undulated ; lustre glimmering or dull ; frac- 
ture uneven or earthy : sp. gr. 2.33. 

Chemical characters. Fusible. It turns red by the action 
of heat, and falls in pieces. ' 

Composition, Silex 40 ; alumine 16 ; carbon 19.6 ; sul- 
phur 2.8 ; sulphate of iron, lime, and potash 1.5 each ; iron 
6.4 ; water 10, 7, -^Klaproth, 

On exposure to the air, it disintegrates, and throws out a 
saline efflorescence, which covers the surface with a white 
powder, and which is found to be alum. The production of 
this salt is explained on the principle of chemical affinity. 
The sulphur, on exposure, absorbs oxygen from the atmos- 
phere, and is converted into sulphuric acid, which then unites 
to the alumine and potash,and forms a sulphate of alumine and 
potash, or alum. The alum is then obtained by lixiviation. 

Localities. Yorkshire, and near Whitby, Eng. At Whitby 
ftre exten^ve alum works. Also in Italy, near Rome. 

U. S. Frederic and Washington Counties, Md. Near 
Zanesville, Ohio. Near New Lebanon Springs, N. Y. Pow- 
nal, Vt. Also in the western counties of Pennsylvania. 

Variety 7. adhesive slate.* 

External characters. Colours, yellowish grey> or greenish 
brown ; occurs massive ; texture slaty, which becomes visible 
on exposure ; , but if the mass be moistened, the slaty charac- 
ters disappear ; splits easily ; yields to the knife ; adheres to 
the tongue : sp. gr about 2. 

Composition, Silex 82.50 ; alumine 0.75 ; lime 0.25 ; 
magnesia 8.0 ; carbon 0.75 ; iron 4. — Klaproth. 

Locality, Near Paris, in the gypsum formations. 

Variety 8. polishing slate. 

External chara^cters. Colours, white, yellowish white, or 
yellow ; occurs massive ; structure slaty ; opake ; brittle ; 
often swims on water for a short time. 
* Composition, Silex 83.50 ; alumine 4; lime 8*50 ; oxide 
of iron 1.60 ; water 9.O.— 5t*cAoZ«. 

* Because it adheres to the tongue.. 

What is alum slate, and how is alum obtained from it ? 
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LocalUieg, Bohemia, Saxony, and Auvergne. It is sup- 
posed. to be a volcanic production. 

Uses. It is used for polishing glass, marble, the metals, &;c« 

Variety 9. gbaphic slat^. black chalk. 

External characters^ Colours, black, greyish, or bluish 
black ; structure slaty ; fracture earthy ; leaves a black dull 
trace on wood, or paper ; opake ; soils the fingers : sp. 
gr. 2.14. 

Canvpositioru Silex64; alumine 11.25; carbon 11; ox- 
ide of iron 2.75 ; water 7.5. — Weiglih. 

It is found with argilite, and in the vicinity of coal forma- 
tions. 

Localities, Spain, France, Italy, Iceland, &c. 

U. S. Rhode Island, with anthracite. On the Susque- 
hannah, Penn. 

Uses. It is employed for tracing lines on wood, and for 
making crayons, for drawings. 

Species 33. silicious slate. 

External chardcters. Colours, grey, bluish grey, reddish, 
brown or black ; occurs massive ; structure slaty ; fracture 
imperfectly conchoidal ; lustre glimmering ; hardness about 
equal to that of quartz ; translucent on the edges ; colours 
sometimes arranged in spots or stripes : sp. gr. 2.59 to 2.64. 

Chemical characters. Infusible, but turns reddish. 

Composition. Silex 75 ; the remainder being lime, magne- 
sia, and oxide of iron.— We^Zt^. 

Localities. Saxony, Bohemia, France, Scotland. 

Variety 1. basinite. touchstone. 

External characters. Colours, greyish black, or black; 
occurs massive, and in rolled pieces ; opake ; fracture con- 
choidal ; streak black. 

This variety was formerly much employed as a test of the 
purity of gold. The metal being drawn across the stone, a 
judgment of its purity or quantity of alloy, is formed by the 
colour of the streak ; and if this is not Satisfactory, the trace 
of metal is touched with nitric acid, which dissolves the alloy- 
ing substance without touching the gold. Hence the name 
touchstone. 

Localities. U. S. Topsham, Mass. Northampton, N. H. 
Near Reading and Bethlehem, Penn. Topsham, Me. 



What is the use of graphic slate ? What is the composition of sili- 
cibUB slate ? What is the use of the touchstone ? 
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Spedes 84. clayi. 

The varieties of this species are composed of silex and ahi- 
mine, with variable proportions of oxide of iron, and sometimes 
« little carbon, manganese and water. 

Variety 1. inbubated clay. 

External characters. Colours, grey, yellowish grey, brown, 
reddish, and sometimes greenish ; occurs massive ; fracture 
conchoidal and splintery ; yields to the knife ; texture com* 
pact, or porous ; yields an argillaceous odour when moistened ; 
crumbles and falls in pieces in water ; opake ; specific gravity 
about 2.21. 

It sometimes forms the basis of porphyry. 

Chemical characters. Infusible, but becomes glazed by 
heat. 

It oflen occurs in extensive beds. 

Variety 2. iron clay. 

External characters. Colour reddish, or yellowish brown, 
occurs massive ; fracture earthy ; opake ; easily broken ; 
gives an argilkiceous odour ;' oflen porous, or amygdaloidal. 

Localities. Ireland, Scotland, England, &c. 

Variety 3. wacke.* 

External characters. Colours, yellowish grey, brownish, 
greenish, or reddish ; occurs massive ; fracture conchoidal, 
or^ earthy ; opake ; unctuous to the touch ; gives the argilla- 
ceous odour when breathed on ; may be cut by a knife : sp. 
gr. 2.53, to 2.89. 

Chemical character. Fusible into a porous slag. 

Composition. Silex 28 ; a^umine 23 ; lime 4.5 ; water 
16.18 ; oxide of iron 26 ; carbonic^ acid 2.32. — Webster. 

It is associated with basalt, and seems to be intermediate 
between that substance and clay. 

Localities. Germany, Scotland, Saxony, Norway. 

U. S. Near Boston, Jilass. It there forms the basis of 
amygdaloid . — Cleaveland. 

It frequently contains embedded crystals, of mica, horn- 
blende, calcareous spar, &c. In it are also found magnetic 
iron, chalcedony, agate, and zeolite. It also sometimes con- 
tains fossil bones, and petrified wood, but Jameson says, it 
never, like basalt, contains augite, oi" olivine. 

* Pronounced Wak-ke* 

- — ( ■■■*' ■ 

What are thexYarieties of clay composed of? — ^What kind of a stone 
is wacke ? 
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Tariety 4. ^tten btonx. 

External characters. Colour, brownish grey, or reddish 
brown, passing into black ; occurs massive ; fracture earthy 
a.nd dull; soft; soils the fingers^ fetid when rubbed or scraped. 

Composition. Alumine 86 ; silex 4 ; carbon 10. — PMUips. 

Locality. Derbyshire, where it is believed to arise from 
the decomposition of the sh^le, of that country. ^^Phillips, 

U.S. Albany, N.y. 

Variety b. pobcelain clay« kaolin* 

External characters. Colour, yellowish, or reddish white ; 
occurs massive ; composed of small particles slightly cohe* 
renrt ; soft ; friable between the fingers ; unctuous to the 
touch ; adheres slightly to the tongue ; absorbs water, and 
falls to powder ; but does not form a ductile paste : sp. gr. 
2.20 to 2.40. 

Chemical character. Infusible. 

Composition. (From Saxony,) Silex 55 ; alumine 27 ; lime 
2 ; water 14 ; oxide of iron 5. — Vauquelin. (From Corn- 
wall,) Silex 20 ; alumine 60 ; water 12. — Wedgetoood. (From 
Vermont,) Silex 56 ; alumine 43. — Smith. 

This is the clay of which China or porcelain ware is manu- 
factured. It is infusible even in a porcelain furnace, when 
pure» but hardens, and acquires a degree of firmne'ss, though 
not sufficient for the purposes of the manufacturer, without 
the addition of some flux, as a little lime, by which it is softened 
in the fire, and as it cools assumes the proper degree of hardness 
and firmness. 

Sometimes the bes^ porcelain clay is of a yellowish colour, 
probably from the intermixture of earthy matter, as it becomes 
white in the fire. When coloured by oxide of iron, or other 
metallic oxides, it becomes reddish or brown in the fire, by 
which its value is greatly lessened. The value of this day, 
can therefore be ascertained, only by actual experiment. 

Porcelain clay is found in primitive rocks, where it occurs 
in beds, more or less extensive. It is produced by the de- 
composition of felspar, one of the component parts of granite, 
and more particularly of graphic granite, whfch is almost en- 
tirely composed of felspar. 

Localities. Meissien, in Saxony, and from which the Saxon 
porcelain is made. Limoges, iii France; Cornwall, in Eng- 
land. Near Passau, in Austria, &;c. 



What is the colour of porcelain clay ?-*-Why ig it called porcelain cky ? 
Where is this clay found ? 

la 
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IT. S. Monkton, Vt. At this place, it appears to form a 
large bed, and to be of a good quality for the manufacture of 
porcelain. — Silliman* Near Wilmington, Del. Near Phila- 
delphia, Penn. in several places. — Wister, Washington, 
Conn, in small quantities. 

Variety 6. lithomaroe.* " 

External eharacters. Colours, reddish or yellowish white, 
also bluish, and greyish white, often spotted internally ; occurs 
massive ; opake ; fracture conchoidal ; texture fine grained ; 
soft ; adheres to the tongue ; polishes with the nail ;. falls to 
powder in water, but does not form a paste : bp. gr. 2.20. 

Chemical characters. Infusible ; sometimes phosphoresces^ 
when heated. 

Compasitian. Silex 45.2 ; alumine 89.5 ; water 14 ; oxide 
of iron 2.7. — Klaprdh. 

It is found in veins in porphyry, gneiss, and serpentine, and 
in beds over coal, 

Werner divides it into two kinds, indurated wndfriable. 

Localities. Saxony, England. 

U./S. Bare HiUs, near Baltimore, Md. Montgomery 
County, Penn. 

Variety 7. fvlijsb's eabth. 

Extemai characters. Colours, greenish brown, greenish 
grey, greenish white, yellowish, reddish, and bluish, sometimes 
^striped or spotted ; occurs massive ; fracture somewhat con- 
choidal ; texture earthy ; polishes with the finger nail ; unc* 
tuoustothe touch; soft and tender; becomes translucent 
when thrown into the water, and falls into a pulpy impalpable 
powder ; but does not become ductile : sp. gr. 1.7 to 2. 

Chemical characters. Fusible into a porous slag. Turns 
white when heated. 

Composition. Silex 53 ; alumine lO ; water 24 ; magnesia 
1.25; lime 0.5; muriate of soda 0.1 ; oxide oi iron 9.75.— 
KU^proth. 

It is found in beds, s(»netimes enclosing fosnl wood, sea 
shells, sulphate of barytes, and quartz. 

Localities. The best, is said to occur in Engluid. It is 
also found in Austria, Saxony, dec. * • 

U. S. Newfield, Maine. Kent, Conn. 

Uses. This earth was formerly much employed, in the 

* Sigfiifies, Rock Marrow. 

What are the cplours of fuller'a ^arth 7 
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fidling of cloth, whence its name. At the present time, soap 
is generally substituted.^ 

Variety 8, Tripoli.* 

External tharacters. Colours, various shades of grey, yel- 
low, and red ; occurs massive ; fracture dull, coarse, and 
earthy ; yields to the nail ; rough to the touch, opake ; aspect 
argillaceous ; indurated or friable ; does not form paste with 
water : sp. gr. 2.20. 

Chemical characters. Infusible, sometimes effervesces 
with acids, from foreign ingredients. 

Campositian. Silez 90 ; the rest being alumine, oxide of 
iron, and lime« 

It is found among secondary rocks, or in alluvial earths. 

LocaUtiee, France, Bohemia, Saxony, Brittany, dec. 

Uses, It is used, like emery, for poMshing metals, stones, 
marble, d^. 

Variety 9. bole. 

External characters. Colours, reddish yellow, brownish 
black, yellowish white, or pitch black ; occurs in solid amor- 
phous masses ; opake ; fracture conchoidal ; smooth to the 
touch ; yields an argillaceous odour when moistened ; soils 
the fingers : sp. gr. 2. 

Chemical characters. Turns red, or black, and melts into 
a porous slag. 

Composition, (From Lemnos,) Silex 66 ; alumine 14.5 ; 
water 8.5 ; oxide of iron 6 ; soda 3.5 ; lime and magnesia 
0.5. — Klaproth, 

It is found with basalt and wacke. 

Localities, Armenia and Lemnos. 

Bole appears to be a fine clay, coloured by iron. 

Uses, Formerly the Armenian bole was much employed 
in medicine as an astringent and absorbent. That of Lemnos 
was used when moistened, and made into a thick paste, to take 
the impressioi^ of seals, and hence was called terra sigilkUa, 
Bole from Sienna, caUed Terra de Sienna^ is a dark brown 
colour, and is used as a paint. At the present time, the red 
bole is employed at Constantinople, to form the bowls of their 
tobacco pipes. It takes an -exact and 'beautiful impression 

• It WEB first brought from Tripoli. 



Why is this Variety called by this name ?— What is the composition 
#f Tripoli, and what its uses ?— What are the uses of bole 7 
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from the^ mouldy and when gilded, appears like the finest work* 
manship. 

Variety 10. ciholite. 

External charaeters. Colour, internally greyish white, bo^ 
acquires a reddish tint by exposure ; occurs massive. ; frae- 
ture earthy ; texture a little slaty ; yields to the nail ; adheres 
to the tongue f gives a i^ining streak ; falls to pieces in water : 
sp. gr. 2. 

Chemical characters. It whitens, but is infusible. 

Composition, Silex 63 ; alumine 23 ; water 12 ; iron 1.25^ 
-^Klaproth, • 

Locality, Argenteria, formerly CimoluSy an island in the 
Archipelago, situated near Milo. 

Uses, It was employed by the ancients as a detergent,, 
and is used by the* inhabitants of the island as a substitute for 
fuller's earth, at the present day. 

Variety 11. mottntain meal. 

This singular substance was found in the form of a bed, by 
Fibbroni, at Santa Fiori, between Tuscany and the Papal do- 
minions. It is formed into bricks, so light as to swim on 
water. — Phillips, 

Composition, Silex 79 ; alumine 5 ; oxide of iron 3 ; water 
12. — Klaproth. 

Variety 12* pipe clay.* 

External characters. Colour, yellowish white ; fracture 
earthy ; feels smooth and greasy ; adheres to the tongue ; 
when kneaded with water becomes plastic and tenacious. 

Chemical characters. Becomes white in the fire, but is in« 
fiisible. 

This is merely a pure kind of potter's clay. 

Localities, Devonshire and Dorsetshire, Eng. 

U. S. Martha's Vineyard, Mass. 

Uses, Besides tobacco pipes, it forms the basis of queen's 
ware. 

Variety 13. potterV ci.ay. 

Exlerml characters. Colours, grey, greyish white, reddish, 
or bluish ; occurs massive in beds ; fracture earthy ; texture 
more or less compact ; sometimes fiiable ; soft and unctuous 

^ Because tobacco pipes are made of it» 



What is said of cimolite and mountain meal 7r— What are the colovrs^ 
qualities, and uses of potter's clay ? 
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to the touch ; when dry, receives a polish from the nail ; when 
moistened and worked, it makes a very tenacious and ductile 
paste : sp. gr. from 1.08 to 2. ^ 

ChemicaJ, charaderal Infusible. Some varieties, however, 
soflen in a porcelain heat. 

Compdsition. ' Silex 43*5 ; alumine 33*2 ; lime 3.5 ; iron 
1.0 ; water 18. — Klaproth, 

It is found in beds, pr forming hills. It often contains or- 
ganic remains of animals, fish, and plants. 

Uses, This clay is employed in large quantities, in the 
manufacture of stone ware, consisting &t pots, jugs, chums, 
jars, ^c. which are of a yellowish, or greyish white colour. 
When quite pure, it is necessary to mix with it a proportion of 
ground flints, to temper it for the potter's use. When it con- 
tains a sufHcient quantity of fine silicious matter, this becomes 
unnecessary. 

Stone ware is glazed in the furnace, by throwing in a quan- 
tity of common salt, at a certain stage of the burning. It may 
also be glazed by a mixture of alkali, ground silex, and oxide 
of lead, spread on each vessel. 

Localities. Devonshire, and Hampshire, in England, from 
whence large quantities are taken to supply the potteries at 
Staffordshire and Newcastle. 

U.S. Near Philadelphia, Penn. Burlington and Borden- 
town, N. J. of a good quality for pottery. Also in Maryland. 
Martha's Vineyard, Mass. It is white, and fit for pipe clay. 
Missouri, on the right bank of the Mississippi. This is an im- 
mense bed of 34 miles long, and from one to ten feet in thick-, 
ness. — Jessupn 

Variety 14. loam. 

Loam or brick earth, varies very much in appearance, tex- 
ture and composition. It consists of potter's clay mixed with 
a portion of sand, carbonate of lime, oxide of iron, mica, 
chalky ^c. ^ 

It is the substance of which bricks are made, and is found 
in almost every country. 

Variety 15. seddle. bed chalk. 

External characters. Colour red, of different shades ; oc- 
curs massive ; fracture conchoidal ; texture earthy ; struc- 
ture often slaty j soils the fingers, and leaves a bright red 
trace on paper ; opake ; adheres to the tongue, and gives an 



-(•- 



What is said of red chalk ? 

13* 
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argittaceouB odour when moistened ; falls to powder in Wftter ^ 
but does not forma paste : sp. gr. from 3.13 to 3.93. 

It seems to pass into red oxide of iron. It occurs in small 
masses in elay-slate and sandstone, ' of the more recent 
formations. 

rLocaUUes. France, Germany, Siberia, dec. That used ia 
commerce, is brought from Germany and France. 

Uses, It is principally used for drawing. The coarser 
vaiieties are used by the carpenter, the finer by the painter. 

It is either used in the natural state, or is pounded, washed, 
and mixed with gum, and east into moulds. The crayon? 
which fire designed for small and delicate drawings, are mix- 
ed with a large portion of gum, in order to give them sufficient 
hardness. — Jameson. 

Species 36. pahlunite.* 

External characters. Colours, dark reddish brown, streitk 
greyish white ; occurs massive, and in thin layers ; opake, or 
translucent on the edges ; yields to the knife ; scratches 
glass ; lustre waxy ; texture crystalline ; sometimes shows a 
tendency to form s^x-sided prisms. 

CoTnpasitwn, Silex 46.74 ; alumlne 26.73 ; magnesia 2.97 ; 
oxide of iron 5.11 ; water 12.5, — Heisinger, 

Locality, Fahlun, in Sweden, embedded in a slaty taleose 
rock, in a copper mine. 

Species 36. hasmotome. 
, External characters. Colours, greyish white, milk white, 
sometimes with a tinge of yellow, or red ; occurs in crystals 
which are rectangular four-sided prisms, terminated by rhom- 
bic planes, or four-sided pyramids ; solid angles often trunca- 
ted ; crystals cross each other lengthwise, or so that the 
broad planes of one prism are perpendicular to the broad 
planes of the other. Crystals often compressed into a tabular 
form ; translucent, or transparent ; .lustre pearly ; scratches 

flass ; structure foliated : sp. gr. 2.35. 
ig. ni. 



* From its locality. 



Fig. 111. A compressed four-sided prism, termi- 
nated by a pyramid, consisting of four rhombic faces. 



What are the colours aud crystalline forms of harmotome ? 
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Kg. 113 



Fig. 112. A double, or twin ciystal, consisting of 
two four-sided prisms joined together, and intersect- 
ing each other so as to make their axes coincide. 



Chemical characters. Fusible into a diaphanous glass. On 
hot coals phosphoresces with a greenish light. 

Composition, Silex 49 ; alumine 16 ; barytes 18 ; water 
15. — Klaprotk, 

Distinctive characters. It does not, like zeolite, form a 
jelly with acids ; arragonite is infusible ; staurotide is of a 
deeper colour and infusible. Stilbite exfoliates on hot coals. 

Localities, In the Hartz, it is found in metaliferous veins, 
with carbonate of lime, and sulphuret of lead. Also in Nor* 
way, Scotland, and Germany. It is a rare mineral. 

Species 37. amiawthoide.* 

External characters. Colours, olive green, or greenish 
white ; occurs in long capillary .filaments, very flexible and 
elastic ; histre shining and silky. 

Chemical characters. Fusible, with difficulty into blackish 
enamel. - 

Composition, Silex 47; lime 11 ; magnesia 7; oxide of 
iron 20 ; oxide of manganese 10. — Vauquelin, 

Distinctive characters. It is more elastic than amianthus, 
and more flexible than asbestos. The result of its fusion, will 
also distinguish it from both. 

Locality, Oisans, in France. 

U. S. Topsham, Maine, ^-CUavdandm 

Variety 1. BYSsoLiTK.f 

External characters. Colours, green, or brownish yellow ; 
occurs in delicate filaments implanted on other minerals, 
standing erect, and somewhat resembling a kind of moss. 
These filaments are flexible and elastic. 

Composition, Silex 34 ; alumine 43 ; lime 9 ; oxide of iron 
19. — Saussure% 

Localities. At the foot of Mount Blanc, and at Oisane, in 
France. 

* From resemblance to amianthus. 

t From its resemblance to lichen or moss. 



>- I— 



How is harmotome distinguished from zeolite ?— How does amian- 
thoide differ from amianthus ? 
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Species 38. avoite. ptboxeve. 

External characters^ Colours, green, brownish, or black- 
ish green, yellowish green, grey, and sometimes white ; occurs 
in crystals, in grains, and amorphous ; form, six or eight^sided 
prisms, terminated at each extremity by two principal faces ; 
primary form, an oblique rhombic prism ; cleavage parallel 
to the sides of this prism ; lustre glimmering or splendent ; 
opake ; scratches glass ; structure foliated ; fracture con- 
choidal, or uneven : sp. gr. from 3.15 to 3.57. 

Fig. 113. 

f |> — Hj Fig. 113. A short four-sided prism, teimi- 
I oated by two principal faces, and truncated on 

V Jl the lateral edges. 



Fig. 114, 





Fig. 114. A short six-sided prism, terminated 
by two faces, each face including the three late- 
ral planes of the prism. 



Sometimes it occurs in hemitrope crystals. It is subject to 
decomposition, by which it is reduced to a yellowish green, 
earthy mass. 

Augite is found in primitive rocks, and in the productions 
of volcanoes. But whether in the latter case, it existed in the 
rock previously, and had passed the action of the volcanic fire 
unaltered, or whether its crystals are formed in the lava, after 
its ejection, is a matter <^ doubt and dispute, among geologists^ 

Chemical characters. Fusible, in small fragments, into a 
glassy globule, the colour of which, depends on that of the 
specimen. 

Composition, Silex 54.86 ; lime 23*57 ; magnesia 16.49 ; 
protoxide of iron 4.44 ; manganese 0.42 ; alumine 0.21. — 
JRfise, 

Distinctive characters. It is conmionly darker, and always 
harder, and heavier than olivine. Hornblende is more easily 
jflisible than augite, sahlite is commonly more translucent, 
yenite fuses readily, and attracts the magnet.. By these dif- 
ferences, this species may be distinguished. 

^ — ■ — — — ■ _^ — . _ — 

What are the colours of augite, and what are its crystalline forms ? — 
What are the situations in which it is found ? — ^What minerals does it 
most resemble ? — ^What is the composition of augite ? 
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Localities, Vesuvius, Etna, Stromboli, Teneirifie, Bourbon, 
<&c. in volcanic products. Bohemia, Hungary, Transylvania, 
and Hese, in Basalt. Norway, in primitive trap. NorthWales, 
Scotland, England, &,c, in trap and basalt. * 

U. S. Kingsbridge, N. Y. in primitive limestone. It is 
white. — Bruce. Litchfield, Conn, in whitish crystals, some- 
times four inches long. — Brace. Also at Washington, and 
Brookfreld, Conn. Deerfield, Mass. in black imperfect crys- 
tals. Eight miles from Baltimore, in white six-sided prisms. 
Also five miles from Baltimore, in six-sided prisms, of an olive 
green, or brownish red colour, and sometimes five or six 
inches long. — Hayden^ Pittsfield, Mass. 

The following miiierals, are considered varieties of augite. 

Variety 1. diopside.* 

External characters. Colours, green, greenish white, grey- 
ish, and yellowish white ; occurs in crystals, of which the 
primitive form is an oblique rhombic prism ; secondary forms, 
six, eight, or twelve-sided prisms, terminated by four or six 
faces ; crystals longitudinally striated ; translucent, or trans- 
parent ; often compressed into tables ; sometimes the crystals 
are fibrous, and are aggregated into radiating masses; struc- 
ture foliated ; scratches glass ; lustre vitreous and shining : 
sp, gr. between 3.23 and ^.30. 

Chemical characters. Fusible, with difficulty, into a grevish 
Umpid glass. ^ 

Composition. Silex 57 ; magnesia 18.25 ; lime 16.5 ; oxides 
of iron and manganese 6 . — Laugier. 

Distinciive characters. It differs from augite and sahJite,^ 
in being more transparent, and of brighter green. 

Localities. Mussa, in Piedmont, and hence it has been 
called mussite. 

U. S. Phillipstown, N. Y. Pennsborough, Penn. 

Variety 2. pyrgom. FAssAiTE.f 

External characters. Colour, green, of various shades, 
oflen blackish green ; occurs in crystals of six or eight sides ; 
also in the form of an octohedron, or double four-sided pyra- 
mid, truncated on the edges ; cleavage parallel to the sides of 
an oblique rhombic prism ; crystals in confused groups ; trans- 
lucent or opake ; scratches glass. 

* From the Greek, Bignifying transparency. ' 

+ From the valley of Fassa. 

What is diopside ? 
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LocaUty. In the valley of Fassa, in the Tyrol. 

Variety 3- sahlite.* 

External characters. Colours, greyish green, or pale green ; 
occurs In four or eight-sided crystals, with dihedral summits ; 
also massive, and in granular concretions ; structure of the 
massive lamellar, with joints parallel to the planes. of ad 
oblique prism ; lustre shining, or glimmering ; a whitish foli- 
ated substance often interposes between the natural joints ; 
slightly unctuous to the touch ; translucent or opake ; breaks 
easily into rhomboidal fragments : sp. gr. about 3. 

Chemical characters. Infusible, or melts with difficulty into 
a porous glass. ^In small fragments with borax it does not 
melt, but seems to impart its colour to the glass. 

Compontion, Silex 53 ; alumine 3 ; lime 20 ; magnesia 
19 ; oxide of iron and manganese 4. — Vauquelin. 

Distinctive characters. Sahlite is of a paler green than 
augite, and less transparent than diopside, into which it passes.' 
Fassaite occurs most commonly in crystals, sahlite rarely. 

Localities, Sahla, in Sweden, in a silver mine. Arendal, 
in Norway, with iron, lead, and hornblende. Siberia, with 
beryl and mica. 

U. S. Near lake Champlain, N. Y. Near Ticonderoga, 
N. Y. in green octohedral crystals of an inch in diameter. — 
McEewen, Near New-Haven, Conn, in serpentine. It is oHve 
green and foliated. — Silliman, 

Variety 4. baikalite. 

This substance receives its name from the lake Baikal, in 
Siberia, and was considered by Werner as a distinct variety. 
But no difference can be observed between it and sahlite. 
They are therefore considered to be th^ same mineral. 

Variety 5. coccoLixE.f 

External characters. Colours, greyish, or bluish green, 
greenish black, red, or reddish brown ; occurs in grains ad- 
hering together, and forming masses of irregular shapes ; 
lustre vitreous and shining ; scratches glass ; translucent ; 
grains angular, and easily separable by the fingers : sp. gr. 
from 3.30 to 3.37. 

* Because it was found at Sahla. 

t From the Greek, a granular stone. 
■■ ■ ' ■ I ■ ■ » > 

Of what mineral are diopside, pjrrgonn and sahUte varreties?— 
What is the composition of sahlite ?^>¥^at is the appearance of coccc 
kte ? 
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Chemical characters. Fusible with ease, into a vitreous 
opake globule. 

Composition. Silex 50 ; alumine 1.5 ; lime 24; magnesia 
10 ; oxide of iron 7; oxide of manganese 3* — VauqueUn. 

The grains of this substance are of all sizes from that of the 
smallest sand, to^that of a pea. Their form is angular, or 
rounded with irregular shining faces, often resembling crys* 
tals. In the same mass the different colours, red, green, 6u:, 
sometimes occur in distinct grains. Sometimes thin, white, 
and apparently silicious partitions run through the masses, and 
divide them into layers. . 

Localities. Arendal, in Norway, with iron and carbonate 
of lime. Antrim, in Ireland, dissemina^ted in limestone. 

U. S. West Chester, Ticonderoga, and Phillipstown, N. Y. 
Charlotte, Ver. At the last locality it is found in abimdance, 
.and of various colours. — HalL 

Variety 6. white coccolite. — {Dr, Barratt.) 

External characters. Colour, clear white, or yellowish 
white ; • occurs in masses composed of angular grains of the 
size of gun shot. 

Locality, Phillipstown, Putnam county, N. Y. The masses 
are interspersed with crystals of white augite. 

This is a new variety, and was discovered by Dr. Barrfitt, 
i]il820. 

Dr. Barratt also found at the same locality, rose coldbred 
coccolite. — SiUxman^s Journal. 

Species 39. hobicblende. 

External characters. Colour, dark bottle green, passing 
into black ; occurs massive, crystallized and slaty ; form of 
the primitive, an oblique rhombic prism ; secondary form, a 
six-sided prism, variously modified ; crystals striated and of- 
ten flattened ; sometimes distinct, but commonly aggregated, 
intersecting each other, or in confusedly radiating masses ; 
opake; lustre shining, sometimes pseudo-metallic; indents 
under the edge of the hammer ; breaks with difficulty ; frac. 
ture, foliated or fibrous ; streak and powder, greyish green ; 
yields to the knife : sp. gr. 3.15 to 3*38. 

Chemical characters. Fusible, with ease, into a greyish 
black glass. 

Composition. (Deep green.) Silex 47.21 ; aluminp 13.94 ; 
lime 12.73 ; magnesia 21.86 ; oxide of iron 2.28 ; oxide of 
manganese 0.57; fluoric acid 0.90; water 0.44. — Bonsdorff. 

Where is it found in this country ? — What is the colour of hornblende ? 
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There is a considerable variety in the composition of this 
species. 

Disiinctioe characters. Schorl, which it reseinbles,is much 
harder, does not give a green streak and powder, and id 
generally found in distinct, nine-sided crystals. It differs from 
augtte in being more ecusily fusible, sofler and tougher. 

Hornblende is a very abundant mineral. It is found chieOy 
in primitive rocks, but occurs more or less in secondary for- 
mations. 

It frequently enters into the composition of granite, gneiss, 
and mica slate, and is an essential ingredient in syemte and 
greenstone. 

Localities. U* S. Jerico, Ver. in long capillary crystals. 
— Hall, Franconia, Ver. in superb polished crystals, some 
of which are nearly half an inch broad, also in long and slen- 
der crystals, in a hornblende and serpentine rock. On the 
Schuylkill, Penn. in large masses, and in bladed, or acicular 
cr3/^tals. — Lea. Brunswick, Maine, fibrous hornblende oc- 
curs with white granular limestone. — Cleavdand, 

Variety 1. massive hornblende. 

This variety presents a crystalline mass, consisting of long, 
straight, or curved fibrils, oflen intersecting each other, being 
closely compacted together. Sometimes the fibrils are twisted 
or curled, and appear like knots of wood, and sometimes like 
tufls of hair. It is very tough, and difficult to break. Colours 
as in the species. 

Variety 2. hornblende $ilate. 

External Characters. Colour, greenish black ; occurs in 
beds, more or less extensive ; texture slaty, each layer being 
composed of fibres, interlacing, diverging, or curied into 
knots. 

This variety agrees in all its characters with the massive, 
except in its slaty structure. 

Variety 3* basaltic hornblende. 

External characters. Colours, black, brownish black, or 
jet black ; occurs in distinct crystals, in lava, volcanic scoria, 
and basalt ; opake ; oflen moves the magnet ; crystals some- 
times have a brilliant lustre ; structure foliated ; easily broken ; 
scratches glass : sp. gr. 3.25. 

Chemical character. Melts with difficulty. 



What are the distinctive characters of hornblende 7 — ^With what min- 
eraU is it associated ? — Is it a rare, or an abundant species ? - 
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C&mposiHon. Sikx 47 ; alumine 26 ; Hme 8 ; magnesia 2 ; 
iron 15. — Klaproth. 

DMndwe characters. It is of a more intense black, and 
has a much stronger lustre than common hornblende. Schorl 
is harder, and more easily broken. Its matrix also will gene- 
rally distinguish it from* other black crystals. 

Localities, Saxony, Bohemia, Hungary, and other coun* 
tries, where basalt and volcanic products exist. 

Variety 4. fargasite. 

External characters. Colour, light bottle green ; occurs 
crystallized in six-sided prisms, with dihedral summits ; also 
in rounded crystalline masses*; cleavage parallel to the lateral 
planes of a rhombic prism ; translucent ; scratches glass : 
sp.gr. 3.11. 

Chemical characters. Fusible into a green glass. 

Composition, Silex 42; alumine 14.1 ; lime 14.3; mag. 
nesia 18.3 ; oxide of iron 3.5 ; of manganese 1.0 ; water and 
fluoric acid 3. 

Distinction characters. This mineral resembles hornblende 
in ev^^ respect, except its lighter colour and translucency. 

The specimen before me from Pargas, resembles in colour 
and translucency, some varieties of prehnite. 

Localities. Pargas,* in Finland, in calcareous spar. 

U* S. Chester, Mass. 

Variety 5. hedenbebgits. 

External characters, ^Coloiurs, greenish black, or dark 
brown, powder pale brownish green ; occurs in masses com- 
posed of shining plates ; fn^cture uneven ; fragments rhom* 
boidal ; scratches carbonate of lime ; phosphoresces by heat 
and friction : sp. gr. 3.15. 

Chemical characters. Fusible into a black shming glass, 
which is sotnetimes magnetic. 

Composition, Sile?i 40.63 ; alumine . 0.37 ; water 16.5 ; 
protoxide of iron 35.25 ; oxide of manganese 0.75 ; carbonic 
acid 4.93. — Hedenberg. 

Locality, Tunaberg, in Sweden, in calcareous spar, 
with iron pyrites, quartz, and mica. 

This variety seems to differ from common hornblende, 
chiefly in the form under which it occurs. 

* Whence the name pargasite. 

How does the baaa^tic, differ from the common Uomblende ? — To 
what species do pargasite and hedenbergite belong ? 

14 
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Pinkerion quotes several authors to prove that mountains of 
homhlende exist in several parts of the world. Patrin, he 
says, observed in Siberia, many mountains entirely composed 
of it, with occasional veins, or masses of granite. 

Species 40. tbemolite. 

Tremolite ocQurs massive, crystallized, fibrous, and'granu- 
lar. Its colours are generally white, and greyish, or yellow- 
ish white ; lustre shining, vitreous, or silky ; it affords several 
varieties, depending chiefly on the different forms. 

Variety 1. cktstallized tremolite. 

External characters. Colour; white, oflen with a tinge of 
grey, yellow, or red ; occurs in crystals, which are eitlier very 
flat four, six, or eight-sided prisms, deeply striated, or minute 
fibres, the forms of which, it is difficult to determine ; crystals 
seldom well defined, but commonly compressed ; translucent, 
sometimes nearly transparent ; very brittle ; harsh to the 
touch ; lustre glistening or silky ; scratches glass : sp. gr. 
about 3. 

Chemical characters. Fusible, in small particles, into a 
porous white enamel. * 

Composition. (Fibrous.) Silex 65 ; lime 18; magnesia 10. 
33 1 water and carbonic acid 6.5 ; oxide of iron 0.16. — Klap- 
roth. 

The carbonic acid in the above analysis probably came from 
the gauge, which is commonly limestone or dolomite. 

Dtstinctwe characters. It may resemble asbestos, but tre- 
molite is very brittle, while asbestos is flexible. It never has 
the green corour of act3molite. The foliated structure of stil- 
bite, and the electrical powers and chemical qualities of zeolite, 
will distinguish them from tremolite. 

Variety 2. fibrous tremolite. 

External characters. Odour, white, oflen very pure and 
beautifiil ; occurs ici masses consisting of fine delicate fibres, 
sometimes long and straight, or gently curved, and sometimes 
radiating ; lustre silky ; fibres separable by the fingers ; harsh 
to the touch ; friable sometimes between the fingers, in which 
case it is apt to penetrate the skin. 

' ■ .1 . 1 II. II .11.1 I I , , " \ 

What is the prevailing colour of tremolite ? — How is tremolite dis. 
tlnguished from asbestos ?— -What is the appearance of fibrous tremo- 
lite ? 
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Fig. 115, represents the commoa 
appearance of fibrous tremolite. 



Distinctive characters. This variety resembles fibrous gyp-^ 
sum, but gypsum instantly becomes opake, when heated, and 
falls in pieces. 

Variety 3* bladed tbekolitb. 

External characters. Colours, white, or yellowish, or bluish 
white ; occurs in long flattened prismatic crystals, resembling 
in form the blade of a double-edged knife ; translucent ;* tra- 
versed by cross fissure's ; easily broken ; several inches long. 

These are flattened, four or six-sided prisms. 

Variety 4. pyrallolite.* 

External characters. Colour, greenish, becomes white by 
long exposure ; occurs massive, and in crystals ; form, the flat 
rhombic prism, resembling the bladed variety of tremolite ; 
crystals an inch or more long ; fracture dull and earthy ; 
cleaves into triangular prisms, but not with shining faces ; 
opake, or in thin laminae, translucent : sp. gr. 2.57. 

Chemical characters. Becomes black, then white, and the 
edges are reduced to a white enamel. In powder, phospho- 
resces on hot iron. 

Composition. Silex 56.6 ; alumine 3.4 ; lime 5.6 ; mag- 
nesia 23.4 ; oxide of iron and manganese 1.1 ; bituminous 
matter and loss 6.4. — Nordenskiold, 

Loccdiiies. Pargas, in Finland, in foliated limestone. 

U. S. Kingsbridge, N. Y. in limestone. — Nuttall, 

* From the Greek, signifying change by fire, in alliuion to its turning 
black or white under the blowpipe. 

— — ... ... I . ■ . . I ,1 

What are the varieties of tremolite ? 
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Fari0^5.' caulxite,* 

External eharaders. Colour, light green ; occurs in rfaom* 
bic prisms, striated longitudinally ; translucent ; cleavage 
parallel to the sides of a rhombic prism ; soft ; resembles tre- 
molite in the form of its crystals, which are traversed, by 
fissures. 

Locality . Normark, in Sweden, with oxide of iron. 

Tremolite is a common and abundant mineral. It is found 
in limestone, and particularly in that variety called dolomite. 
It was first found in the mountains of Tremola, in Switzerland^ 
whence the name. 

Localities. Its foreign locations are very numerous. Beau- 
tiful specimens come from St. Gothard, in Switzerland. 

U. S. Litchfield and Washington. Con. Beautiful speci- 
mens of the bladed and fibrous varieties are found at both pla- 
ces in dolomite. Also at Milford, Canaan, and Goshen, Con. 
Newbury and Bolton, Mass. Great Barrington and Sheffield, 
Mass. At Sheffield the fibres are two feet long. — Dewey. 
Wardsborough and Bellows Falb, Ver. Near Baltimore, Md. 
East Marlborough, Penn. fibres a foot long. — Jessup, Kings- 
bridge and Tarrytown, N. Y. Smithfield, R. I. very beauti- 
ful. — Webb, West Marlborough, Penn. 

Species 41. actynolite. 

External characters* Colours, green, sometimes deep and 
beautiful, also dark green and brownish ; occurs in single^ 
long, straight, four-sided flattened prisms, crossing each other 
at various angles, and in fibrous masses, either radiated or 
curved ; lustre highly shining ; crystals often deeply striated ; 
translucent ; scratches glass ; brittle : sp. gr. from 3 to 3.30. 

Chemical characters. On the first application of the heat^ 
it turns deep brown, afterwards becomes ash grey, with the 
edges glazed with a black enamel ; tinges borax light green. 

Composition. Silex 50 ; alumine 0.75 ; lime 9.75 ; mag- 
nesia 19.75 ; oxide of iron 11 ; oxide of chrome 3 ; of man- 
ganese 0.5 ; potash 0.5 ; water 5.0. — Laugier. 

Distinctive characters. Its colour will distinguish it from 
hornblende and tremolite, both of which it very nearly resem- 
bles in form. Epidote is of a lighter, or yellowish green, and 
zeolite is greyish white. 

^ From Calamus, Latin, a reed, from the appearance of the crystal. 

Is tremolite a common, or rare mineral ? — ^Whence comes the name 
tremolite ? — ^What is the colour of actynolite 7 How is it distinguished 
from tremolite and hornblende ? 
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Varietp 1. bladbd AcorfvouTB. 

EsOemal eharaeters* Colour, deep green, often of various 
shades in the same crystal ; occurs in long,i9lender, flat, four 
or six-sided crystals, with alternate sharp lateral edges, and 
oflen deeply striated ; summits commonly incomplete ; trans- 
lucent ; lustre shining ; brittle ; commonly occurs in talc, 
crystals crossing each other at various angles. 

fig. 116. 



Fig. 116. A flat six-sided prism, the common form. 



Fig. 117. The same with the lateral edges trun. 
cated. 



Variely 2. agicular actvnou^te. 

External cJiaracters. Colour, lighter green than the bla- 
ded ; occurs in capillary crystals, closely aggregated, and 
either parallel, intersecting, diverging, or radiating from a 
centre ; lustre glistening ; opake ; harsh to the touch ; brittle 
and inelastic. 

Variety 8» glassy actynolite. 
It differs from the above variety, in possessing a vitreous, 
or glassy lustre. 

Variety 4. asbestifobm actynolite. 
External cJiaracters, Colour, greenish grey ; occurs in 
slender, somewhat elastic, fibrous crystals, closely aggregated ; 
lustre silky ; fibres parallel or diverging, and easily separable 
by the fingers ; very brittle. 

Distinctive characters. It resembles amianthus, but is easily 
known from it, by its brittleness. . 

Variety 5. bcassive actynolite. 

Eaitemal characters. Colour green, occurs in lamellar 
masses, composed of granular concretions ; structure foliated ; 
also disseminated in other minerals. 

What are the crystalline foirms of actynolite ?— Whit are the varieties 
of actynolite 7 

14* 
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Actynoltte is found in primilive rocks, as granite, mica slate, 
and in veins of talc. 

Localities. Tyrol, and St. Grothard, in long six-sided prisms. 
Norway, Saxony, Piedmont, England, Scotland, and most other 
countries. 

U. S. Bolton, Middlefield, Hawley, and Chelmsford, Mas. 
Windham, Vt. in compressed four- sided prisms, sometimes 
five inches long. — Hall. Brunswick, Maine, in all its varie* 
ties. — Cleavdand. Near New Haven, and also at Litchfield 
and Canton, Conn. Near Baltimore, Md. in all its varieties. 
Concord, Penn. in large masses. — Conrad. On the Island of 
New York, N. Y. Near Philadelphia, Penn. 

Species 42. hypessthene. 

External characters. Colour, blackish green, or dark 
brown ; occurs massive ; structure lamellar ; cleavage paral- 
lel to the sid^s, and shorter diagonals of a rhombic prism ; 
lustre, when viewed in certain directions; greenish, in others, 
copper red, and strongly metallic ; opake or translucent on 
the edges ; powder, dark greenish grey ; yields to the, knife 
slightly, scratches glass. 

Chemical charqcters. Fusible on the sSarp edges ; with 
borax, gives a dark green glass. 

Composition. Silex, 54.25 ; magnesia, 14.0 ; ahimine 
2.25 ; lime 15 ; oxide of iron, 24.5 ; water l.^Klaproih. 

Localities, Hypersthene was first found on the coast of 
Labrador, and hence has been called Labrador hornhlende. 
It occurs, forming a constituent of a rock, with Labrador fel- 
spar. It is also found in^ Greenland. 

U. S. On Brandywine creek, Penn. colour da;rk green ; 
lustre metallic. — Jessup. Hingham, Mass. with hornblende. 
Essex, N. Y. crystals two or three inches long, colour greyish 
brown. — Hall. 

Uses. It is sometimes cut and polished for ringstones, and 
broaches. — Cleaveldnd. 

Species 43. xetalloidal diallage. 

External charcuters. Colours, bottle, emerald, or olive 
green, metallic grey, brownish, or nearly white ; occurs mas- 
sive ; structure lamellar, sometimes curved ; lustre metallic ; 
opake ; colours suddenly appear, and disappear as the speci- 
men is turned towards the light, in this respect resembling the 
Labrador felspar : sp. gr. about 3* 
_ — ■ « ' ■ ■■■ , ' ■ ■ .11 

Is actynolite a common mineral ?-^What is the colour of hypersthene 7 
What is the use of hypersthene ? * 
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Chemical charaderM, Fuaibl^ with difficulty into a blackish 
enamel. - 

Composition. Silex 41 ; alumine 3 ; lime 1 ; magnesia 29 ; 
oxide of iron 14 ; watpr 10. — Drappier^ 

It is commonly found in serpentine. 

Localities. Tyrol, Saxony, Scotland, England. 

U. S. Near Haverstraw Bay, N. Y.^Schaeffer. Middle- 
field, Mass. . 

Species 44. obbbn diallage. smabaoditb. 

External characters. Colour, brilliant emerald green, or 
grass green ; occurs massive and disseminated ; structure fo- 
liated ; cleavage parallel to the sides an<i diagonals of a 
slightly rhombic prism ; opake or translucent ; lustre of the 
laminaB, pearly or silky ; scratches carbonate of lime : sp. gr. 
about 3. 
, Chemicai characters. Fusible with difficulty ihto a grey, or 

f greenish enamel.« 

Composition. . Silex 50 ; alumine 21 ; lime 13 ; magnesia 
3; with, a little oxide of iron and chrome. — Yauquelin. 

It seldom or never occurs in distinct crystals. 

Localities. On the banks of the Lake of Geneva, in saus- 
surite. Near Turin. Corsica and Switzerland. 

U. S. Crown Point, N. Y. — Gibbs. New Haven, Conn, 
in serpentine. — Hall. 

Species 44. asbestos. * 

There are several varieties of this mineral, which differ 
considerably in their external characters, but they generally 
agree in possessing a fibrous structure, more or less a vegeta- 
ble appearance, and in being infusible in a conunon fire. 

Variety 1. amianthus. 

Eaiemal characters. Colours, white, yellowish, silver grey, 
greenish, and reddish ; occurs in long threads or plates, easily 
separable ; lustre silky ; somewhat unctuous to the touch ; 
soft, flexible, and elastic ; fibres usually straight, often resem- 
bling raw flax, and sometimes the finest silk. 

Chemical characters. Becomes white, brittle, and opake, 
and then mel^s into a white enamel ; gives a diaphanous glass 
with borax. 

Composition. Silex 59 ; alumine 3 ; lime 6 ; magnesia 
29* — Ckenemx. 
\ . 

What is the appearance of green diallage ■?— Does it oddur in erystalst 
or not ? — In what form is amianthus found ? 
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DMnethe eharaeters. It resembles anuanthoide, bj^asolite 
and common asbestos. The tWQ first are fusible in a black 
enamel and tinge borax green. Asbestos is inflexible.; the 
others are flexible. 

It is found in veins, in serpentine. 

Localities. Corsica, in great abundance. Savoy, fibres a 
foot long. P3rrennees, Cornwall, dec. 

U. S. Hoboken, N. J. Staten Island, N. Y. it is uhcom- 
monly beautiful. The fibres are sometimes more than two 
feet long.— ^Pierce and Tarrey, New Haven, Conn, in ser- 
pentine ; also at New Milford. Some specimens are exceed- 
ingly soA and fine. Kellyvale, Ver. Mount Holly, Mass. 
very abundant. — HaU, 

Uses, It is said that the ancients preserved the ashes of 
their dead, by wrapping their bodies in cloth made of this sub- 
stance, before they were committed to the funeral pile. It 
was also used for incombustible wicks ; but is ^pw considered 
chiefly as a curiosity. ' 

In Siberia it is said to be manufactured into various articles, 
91s gloves, purses, dec* Incombustible paper has also been 
made of it, and if it be a fact, that uUra'tnarine hlue^ will <^ stand 
proof by fire ;" as it was anciently advertised to do, we should 
have the materials for making incombustible records, an im- 
provement of great consequence to the world. 

Cloth is made by mixing the amianthus with flax, and spin- 
ning and weaving the mixture in the usual way, afler which 
the flax is burned out, and the incombustible cloth remains. 
When such cloth requires cleaning, it may be thrown into a 
fire, and moderately heated for a few minutes. A strong heat 
would render it brittle. 

Variety 2. common asbestos. 

External eharacters. Colours, greenish grey, green, or 
yellowish grey ; occurs massive, composed of fibres of various 
lengths, either straight, curved, or radiating from a centre ; 
often appears nearly compact from the close aggregation of 
its fibres ; firacture splintery or fibrous ; fibres inflexible and 
ihelastic ; translucent on the edges : lustre shining : sp. gr. 
from 2.54 to 3. 

Chemical characters. Easily fusible into a dark enamel. 

Composition, Silex 63.5 ; magnesia 16.0 ; lime 12.8 ; 
alumine 1.1 ; oxide of iron 6. — Bergman, 

What are the uses of amianthus T^-What is said of incombustible 
cloth and paper 7 
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f^mroKikTZn . Its inelasticity will dkittngaish it 
from amianthus, and its sofbiess, particularly in powjer, from 
tremolite and actynolite. 

It is usually found in serpentine. 

LocaUties. Sweden, Hungary, Uralian mountains, &c. 

U. S. On the summit of the Gr^en mountains, Vt. — Hall. 
New Castle county, Del. in ahundance. On the Island of 
New York, N. Y. Also on the banks of the Hudson. Wash- 
ington, and near New Haven, Conn. 

Variety 3. kountain cork» 

External characters^ Colours, grey, brown, yellowish 
brown, or pale yellow ; occurs in amorphous, or flattish pieces ; 
structure fibrous, with the fibres interlacing each other in ev- 
ery direction ; it is somewhat elastic, and so light as to swim 
in water. 

Variety 4. lignifobm asbestos. 

External characters. Colours, brownish, or yellowish ; oc- 
curs massive, structure fibrous, often much resembling chips 
of wood ; it is hard, the fibres rigid, sometimes straight, but 
often interwoven, curved or radiated ; opake and dull : sp. gr. 
about 2. 

Chemical cJiaracters. Fusible with difficulty, into a black 
slag. 

Locidities. 17. S. Mount Holly, Ver. Newlin township, 
Pennsylvania. 

Variety 5. mountain leather. 

External characters. Colours, brown, reddish white, or 
reddish ; occurs in flat layers composed of fibres, straight, or 
curved ; opake ; layers sometimes separable ; has more or 
less the aspect of leather. 

Locality. Washington, Conn. 

Variety 5. mountain paper. 

External characters. Colour, white ; lustre silky, or pearly ; 
separable into thin layers, having the aspect of paper. 
Locality. . Washington, Conn. 

Species 46. sapphire. 
External characters. Colours, blue, red, violet, yellow, 
green, and chatoyant ; also limpid ; occurs crystallized, and 
in rolled pebbles and angular fragments ; primary form the - 
rhomb ; secondary forms the regular six-sided prism, often 

*^— ^ I I, M^— 1 — M .LB _iiiiiB ar I iBMii ' 

How is commoi) asbefftos distinguished from amianthus ? — ^What are 
the varieties of common asbestos ? — ^What are the colours of the sap« 
pbire ? What are tho forms of its crystals t ^ 



J 



162 INTBODUCnON TO 

truncated, and the double six^ided pynunid, or dodecahedron ; 
also modified by tnincalion ; transparent or translucent ; hard« 
ness only inferior to that of the diamond ; fracture conchoidal ; 
cleavage indistinct : sp. gr. about 4. 
Fig. 118. 



Fig. 118. A double six-sided pyramid. 




A short six-sided prism, with the Solid angles alternately 
truncated, is also a common form. 

Chemical charact$rs. Infusible alone, but loses its colour. 
With borax slowly dissolves into a colourless glass. 

CompQSition, Alumine 98.5 ; lime 0.5 ; oxide of iron 1. 
— Klaprolh. 

The varieties of sapphire depend on its different colours. 

Variety 1. blue saffhibe. (Oriental Sapphire.) 

External characters, .Colour, azure, or indigo blue ; trans- 
lucent, or transparent. 

The coloar of this variety oflen differs in the same speci- 
men, some parts being deep blue, while others are nearly 
colourless. 

Variety 2. red saffhire. (Oriental Ruby.) 

External characters. Colour, blood red, passing into aurora, 
or rose red ; cleavage more distinct than in the blue variety ; 
sometimes chatoyant, translucfent or transparent. 

Vatiety 3. astesiated saffhibe. 

External characters. Colours, reddish, or violet. When 
cut in a certain manner, it shows a silvery star, of six rays. 

The term oriental, merely signifies that the stone . comes, 
from the east, and as most of the gems come from the eastern 
quarter of the globe, dealers in these articles oflen attach this 
epithet to the name of tlie stone, in order to raise its value. 

In addition to the above varieties, lapidaries make the fol- 
lowing distinctions. The violet sapphire, is called Oriental 
Amethyst, the yellow sapphire. Oriental Topaz, Green sap- 
phire, Oriental Emerald, 



What are the varieties of sapphire ?--f-What is the composition of the 
sapphire ? — ^What does the term oriental, signify, as applied to the 
sapphire ? - • 

# . 
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Sapphire^ are found in alluvial earths, and in the sand of 
rivers, generally at the foot of primitive mountains. Their 
matrix is primitive rock, as granite and gneiss, though it ha9 
seldom been found in its native situation. 

LocalUies. The finest are found in Pegu, on thelsland of 
Ceylon, and in the kingdom of Ava, in the East Indies. It 
occurs also in Bohemia, France, Switzerland, and Portugal. 

The sapphire is often mentioned in S,cripture, and was the 
fifth stone in order, on the high priest's pectoral, or breast, 
plate of judgment, having the name of Simeon inscribed 
upon it. 

Pliny says, that the best sapphires come from Media : per- 
haps from Mount Sephar, mentioned by Moses. Calmet says, 
that Shaphir in Hebrew, which he translates sapphire, signifies 
beauty, and that the orientals had an extraordinary esteem 
for this stone. Those who wore it about them thought it to 
be the occasion of their happiness and good fortune. 

Uses, The sapphire is ranked among the most valuable of 
gems. It yields in hardness only to the diamond, and is em- 
ployed in the finest kind of jewelry. It is also employed for 
jewelling the pivoi holes of chronometers, and other astrono- 
mical instruments. 

No ancient engravings exist on this stone, prdbably because 
its hardness is such, as to resist, like the diamond, the ancient 
means of engraving gems. 

Since diatnond dust has been used for cutting hard stones, 
the sapphire has been employed by a few artists. Caldore 
engraved a portrait of Henry IV. of France, on a sapphire, 
which was in the cabinet of the Duke of Orleans, and one or 
two German artists have tried their skill upon it. 

The red variety is most esteemed under the name of orien" 
tdruhy. 

The price of the oriental ruby is estimated by carats, after 
the manner of estimating the diamond. — {See Diamond,) 

A perfect ruby, above three and a half carats or fourteen 
grains, i;s more valuable than a diamond of the same weight. 
If the weight be one. carat, it is worth ten guineas, two carats 
forty guineas, three carats, one hundred and fifty guineas, six 
carats, above one thousand guineas. It is said, that in the 
throne of the Great Mogul, there are one -hundred and eight 
oriental rubies, weighing from, one hundred to two hundred 

carats each. 

•" — -* 

Where are the finest sapphires found ? — In what situations are these 
stones ifound ?^-itow is the value of the sapphire estimated ? 



164 INTRODUCTION TO 

A blue sapphire of good quality, weighing ten carats, is 
worth fidj guineas, one of twenty carats, is worth two hun- 
dred guineas. 

Among the crown jewels of France is a ruby weighing one 
hundred and sixty-six carats. At ten guineas the earat, this 
would be worth two hundred seventy-five thousand, five hun- 
dred and sixty guineas. It is said that the lapidaries expose 
the light-blue varieties to a certain degree of heat, when they 
become white, and are worn instead of the diamond. 

The sapphire is cut with diamond dust, and polished with 
emery. 

Species 47. cobundum. 

External characters, Coloiirs, greenish, greyish green, 
reddish, yellowish, bluish, brown, or white ; occurs in six- 
sided crystals, in rolled pieces, also granular and amorphous ; 
structure foliated ; cleaves into rhomboidal fragments ; lustre 
shining ; translucent or opake : sp. gr. nearly 4 ; hardness 
nearly equal to that of sapphire. 

Chemical characters. Infusible. Fusible by the compound 
blowpipe. — Silliman, 

Composition, Alumine 85.5 ; silex 7 ; oxide of iron 14. — 
Chenevix, 

Distinctive characters. The extreme hardness of this mine- 
ral, will distinguish it from all others which it resembles. 

LoccdUies, India, in the kingdom of Ava, on the coast of 
Malabar. At Bengal, in China, Thibet, &c. It is aoeompa- 
med with garnet, fibrolite, zircon and magnetic iron. 

That of China and Ava is brown, or greenish, and some- 
times nearly black. That of the Camatic is blue, or reddish 
purple. Tbat of Thibet is reddish brown, often coated with 
steatite. , 

The variety which comes from China was formerly called 
adamantine spar. 

U. S. Laurens District, S. C. a six-sided prism has been 
found. Litchfield, Conn, in cyanite. It is greyish blue, and 
occurs massive and in six-sided prisms. — Brace. 
• Uses. It is employed like emery, for the polishing of hard 
stones and metals, 

Variety 1. sicery. 

External characters. Colour^, blackish or bluish grey, 
powder brownish black ; occlurs massive ; structure finely 
granular ; fracture uneven, or spUntery ; opake ; lustre a 

I I ■ I mmK^^rn^ I II ai II I III ■ ■ I !■ II I, ■III I I > 

What is the colour of corundum ? — In what form does it occur ? 
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little giisteniag, m somewhat metallio ; haidneas equal to co- 
runduiQ ; conducts electricity : sp. gr. 4. 

Composition* Its constituents are the same as Ikose of co- 
rundum. 

Localities, Saxony, in steatite. Naxps, in the Archipela- 
go, where it is found in abundance, in fragments, or rolled 
pieces at the foot of a primitive mountain. Italy, Spain, East 
indies, and Ireland. 

The emery of commerce, is chiefly from Naxos. 

Uses. It is employed almost universally in cutting and po- 
lishing stones, steel, <&;c. For this purpose it is reduced to 
powder in a steel mill. 

Even the sapphire and oriental ruby, the hardest substances, 
next to the diamond, yield tp emery when placed on the lapi- 
dary's wheel. 

Species 48. diaspore.* 

External characters. Colour, greenish grey ; occurs mas- 
sive, consisting of laminae slightly curved, and easily separa* 
ted ; occurs also in cellular masses, consisting of slender crys- 
tals ; lustre pearly ; translucent in thin laminae ; also, though 
rarely, in separate crystals, in form of a doubly oblique prism : 
sp. gr. 3.43. 

Chemical characters. In the flame of a candle, it crackles, 
and is dispersedmio minute fragments, or spsmgles. It is in* 
fusible alone ; with borax melts into a colourless glass. 

Composition. Alumine 80 ; water 17 ; iron 3. — Vauquelm* 

Nothing is known of its geological situation. 

When heated in a retort, it decrepitates violently, and splits 
into small white brilliant scales. — Phillips* 

Species 49. tusquqise. 

External characters. Colour, bluish green, passing into 
sky blue, and apple green ; occurs in reniform masses, from 
the size of a nut to that of a goose's egg ; opake ; powder 
white ; lustre waxy, or dull ; fracture conchoidal ; not so hard 
&8 quartz ; decomposes on the outside, when it resembles por- 
celain clay : sp. gr. about 3* 

Chemical characters. Infusible alone ; with borax melts 
into a limpid glass. Suflers no change with acids. 

- * From the Oreek, in allusion to its being dispersed hf heat. 

.1 - ■ - - — 

Of what species is cniery a variety ?— What is the colour of turquoise ? 
In what form does it occnr ? 

15 
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Con^po$itum» Alumine 73 ; water 18 ; oxide of copper 4.5 ; 
oxide of iron 4. — Johns, 

Localities. Persia and Turkey, in alluvial soils. 

A kind of turquoise, which for distinction is called occidental 
turquoise, is found near the town of Simore, in Lower Langue- 
doc. This is supposed to consist oF horns, or teeth of animals, 
penetrated and coloured by oxide, or carbonate of copper. 
This variety consists chiefly of phosphate of lime. 

Uses, The oriental turquoise receives a fine polish, and 
is much esteemed for ring stones, bracelets, watch ornaments, 
&c. It is greatly esteemed by the Persians^ who work it into 
handles for sabres, dec. 

The ancients, especially the Egyptians, held this stone in 
great estimation. Some fine engravings were executed on it, 
but it was considered much too soft for this purpose. 

This stone is so nearly imitated by the French lapidaries as 
to make it difficult to discover the difference. 

Species 50. gibbsitb.* — Torrey. 

External characters. Colours, greenish, yellowish, or 
greyish white ; occurs in irregular stalactical masses, with a 
knobby surface, from one to three inches in length, and an 
inch in diameter ; presenting an aggregation of elongated 
tuberose masses, somewhat resembling those of prehnite ; 
structure fibrous, radiating from the centre ; translucent on 
the edges ; easily reduced to powder ; harder than calcare- 
ous spar : sp» gr. 2.40. 

Chemical characters. Infusible, but whitens. Does not 
effervesce with adds. 

Qomposition. Alumine 64.8 ; water 34.7. — Torrey. 

This is a new mineral. 

Localiiies, U. S. ' Richmond, Mass. in a neglected mine 
of brown haematite, where it was first discovered by Dr. Em- 
mons. Also at Pittsfield, Masa. 

Species 51. FiBROLixis.f 

External characters. Colours, white, or greyish white ; 
occurs in minute fibres, closely united, suid crossing each other 
in various directions ; harder than quartz ; form indetermi- 
nate ; electric by friction : sp. gr. 3.2. 

* In honour of Coi. Gibbs. 
t Because it occurs in fibres. 
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What is the use of turquoise ? — ^What is the colour and what the form 
of (aribbsite ? — Where wi|s Gibbsite first discovered ? 
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Chemicdl ehanusiers. Infusible. Emits a phosphoric light, 
when two pieces are rubbed together. 

Composition, Alumine 56.25 ; silex 38 ; iron 0.75. — 
Chenevix. 

Localities. It is found with corundum in the Carnatic and 
China. It is a rare mineral. 

U. S. Cummington, Mass. — NuttaU, Saybrook, Conn. — 
Ntutall 

Species 52. pinitk. 

External characters. Colours, brown, blackish brown, or 
grey ; occurs in crystals only ; form the regular six-sided 
prism, variously modified by truncation ; sometimes four of 
its sides are extended, while the others are diminished, giving 
it the aspect of a four-sided prism with bevelled edges ; some- 
times it is truncated so as to appear as a twelve-sided prism ; 
structure foliated ; lustre glistening, sometimes slightly metal- 
lic ; fracture splintery, ; powder unctuous ; odour argillaceous ; 
opake or translucent on the edges : sp. gr. 2.98 ; yields to 
the knife. 

Rg. 119. 



Fig 119. A twelve-sided prism ; or a six-sided 
prism so truncated as to give twelve faces. 




IL 



Chemical characters. Infusible, but becomes glazed on the 
edges. ^ 

Composition. Alumine 63.75 ; silex 25.9 ; oxide of iron 
6.75 — Klaproth. 

Distinctive characters. The form of its crystals, which often 
appear round, will distinguish it from most other minerals. 
Some specimens have the aspect of mica. It is softer than 
flcapolite or cyanite. 

Localities. Saxony, in a mine called Pird^ whence its 
name. France, Savoy, Cornwall, 4cc. 

U. S. Haddam, Conn, in a micaceous rock, crystals seve- 
ral inches long. — Silliman. Bellows Falls, N. H. in cylin- 
drical crystids. — Hall. Lancaster, Mass. in six-sid^d prisms. 
■ ■ ■ " 1^ II. .1 . ■ II. — ~ ■ ■ - ' 

What is the appearance of pinit&?— What is its composition ? 
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Species 58. kyanits. ctanitb.* 

External characters. Colours, azure blue, passing into 
light blue, or bluish white ; also bluish green, greyish white, 
and reddish ; colours often vary in the same crystal, from deep 
blue, running in veins, to bluish white ; occurs in masses, 
composed of a confused aggregation of crystals ; also in dis- 
tinct crystals ; form, four, or eight-sided prisms, greatly com- 
pressed, and having two broad shining faces ; translucent or 
opake*; lustre peariy ; scratches glass ; yields a little to the 
knife : sp. gr. 3.50. 

Fig. 120. 



Fig. 120. A four-sided lamellar prisn;!, with 
two broad and two narrow faces. 




Chemical charojcters. Infusible, but turns white. 

Composition. Alumine 55.5 ; silex 43 ; oxide of iron 0.5. 
— Laugier, 

Cyanite or Sappare, generally occurs in long imperfect 
crystals closely aggregated, and crossing, or standing on each 
other, so as to present a singular and curious aspect. Some 
of the crystals are curved, others are corrugated, or wrinkled^ 
as though they had been pressed endwise, or had not room to 
stretch themselves at full length, others are pressed intotrian*. 
gular shapes, dec. 

It is found in primitive rocks, especially in granite. 

Localities, Switzerland, Tyrol, Spain and Hungary. 

U. S. Several places in Maryland. Chester County, De- 
laware County, and several other places in Penn. Litchfield, 
Harwinton, Middle Haddaro, and near New Haven, Conn. 
That of Litchfield is of a fine azure blue. That of Haddam, 
is brown. Chesterfield, Mass. imperfect crystals sometimes 
two feet long.^— Webster. Conway, Granville, Deerfield, and 
Plainiield, Mass. Graflon, Norwich, and Bellows Falls, Ver» 
Orford, N. H. East Marlborough, and East Bradford, Penn. 

*■ From the Greek, sig^nifying blue. 

* — ' .1 

What is the colour of cyanite ? — ^Why is thii mineral called cyanite ? 
Does cyanite occur in distinct, or in aggregated crystals ?•— «Ifl thia a 
common or rare mineral ? 
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Species 54. btawblotid^. 

Eaierrud characters. Colour, reddish brown ; occurs crys- 
tallized, in six-sided prisms, terminated by dihedral summits, 
often variously modified by truncation ; crystals often cross, 
or intersect ^ach other ; lustre, sometimes shining, with a 
smooth surface, and sometimes rough and dull ; scratches 
quartz ; opake or translucent. 
Fig. 121. • ^ 



Fig. 121. A single six.sided prism, the common 
form. 



k. 




Fig. 122. 



^ Fig. 122. Two six-sided prisms united 
in the form of a cross. This is not an un- 
J cotnmon form. 

( 

Chemical characters. Infusible alone ; dissolves slowly with 
borax, giving it a greenish tinge. 

Composition. Alumine 52.25 ; silex 27 \ oxide of iron 
18.50; oxide of manganese 0.25— Fau<2ru6Ztn. ' 

Distinctive characters. Its colour resembles th6 garnet, 
but its form and infusibillty will distinguish them. 'Htanite 
has a metallic lustre and a different form, and pinite differs 
from it in form and colour. 

Staurotide is found most frequently in mica-slate, and some- 
times in granite, and gneiss. 

Localiiies. U. S. Bolton, Litchfield, Harwinton, and 
Haddam, Conn. Near Baltimore, Md. Sheffield, Northfield^ 
Oummington, and Midc|lefield, Mass. Chester and Putney, 
Ver. Near the city of New York, N. Y. Winthrop, Sidney, 
Paris, and Hallowellj Maine. 

Species 55. autoxoutc. 

External characters. Colours, dark bluish green, or black- 
ish green ; occurs in octohedrons, or hexahedrons, variously 



* • -»« 



What iB the colotff of staurotide ?*^TJiider what form does its crystala. 
occur ?— What minerals does it reaemble ? 
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modified by truncatran ; fsces of the crystals often unequal, 
aometimes mackled ; cleavage parallel to all its planes i 
Bciatcbes glass ; lustre shining and resinous; opake, or trans- 
lucent oa the edges : sp. gr. 4.36 to 4.09. 

Chemical characters, ufusible alone ; in powder, with bo- 
ras gives a gt'eenish glass. 

Compoiition. Alumine 42 ; silex 4 ; oxide of zinc 28 ; 
oxide of irop 5 ; sulphur 17. — Vauquelin. 

Diftinclive charaetert. It is heavier and not so hard as 
spinelle ruby, and pleonaste ; garnet is fusible. 

Localitieg. Fahlun, in Sweden, in a talcose rock. 

U. S. Franklin Iron Works, N. J.—Phillipt. 
Species 56. topaz. 

External characleri. Prevailing colour, wine yellow, of 
various tints, also bluish, greenish, lilac, and white ; occurs 
crystallized, in rolled pieces, and massive ; form, a six, eight, 
or ten.sided prism, with various and dissiniilar terminatioos ; 
structure lamellar ; cleavage parallel to the sides of a right 
rhombic prism ; oflen electric by heat ; fracture small con- 
choidal ; lustre vitreoDS ; scratches quartz ; translucent, or 
nearly limpid: sp. gr. 3.5. 

Fig. 183. 



Fig. 123. An eight-sided prism, terminated by 
four uitequal planes. 



Fig. 124. 7%e san 
placed by truncation. 



with the solid angles re- 



■:al rltaracters. Infusible, but after long heating be- 
comes opake ; with borax melts into a limpid glass. 

Componliott. (Yellow Brazilian.) Alumine 47.5; ailex 
44.5 ; fluoric acid 7 ; oxide of inm 0.5. — Klaproth. 

In the compositicHi of this species, there is a considerable 
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Distinctive characters. It is harder than citrioe, which is 
infusible with borax. The greenish Siberian topaz becomes 
electric by heat, and not by ruhbing. The emerald and beryl 
are not electric at alL From coloured glass, which is often 
sold for real topaz, it may be distinguished by a fine file, which 
will scratch the paste, but not the topaz. 

Topaz belongs to primitive rocks. . 

Localities. Siberia, Saxony, Bohemia, Brazil, Savoy. 
Cornwall, Eng. and Aberdeenshire, Scotland. 

U. S. Huntington, Conn. Colour, honey yellow ; struc- 
ture foliated. One crystal from this locality weighed IJ lbs. 
and a fragment of another 2 lbs. 1 oz.— Hitchcock. Goshen, 
Mass. This locality was discovered by the Rev. Mr. Hitch- 
cock. It exactly resembles the limpid topaz of Rio Janeiro. 

The largest crystal of topaz, probably ever in Europe, 
weighs 7 ounces, and was found in Aberdeenshire.— Jameson. 

The topaz was known to Moses. But whether it was the 
same which we call by that name may admit of doubts. The 
ancient topaz was of a green colour. Pliny says it was first 
found by king Juba, but whether he means the same stone 
with that mentioned by Moses, is also uncertain. 

The topaz was the second of the first row in the Jewish 
pontifical breast-plate, with the name of Simeon inscribed 
on it. 

Uses. The yellow variety is chiefly employed in jewelry, 
and when of an equal colour, and without flaws, it is consider- 
ably esteemed, though much too common to be highly valued 
by the lapidaries. 

The ancients engraved on the topaz, d£ which a few exam- 
ples still remain. In the imperial library at Paris, there is a 
beautiful intaglio on this gem, representing an Indian Bacchus. 
The cabinet of the emperor of Russia also contains several 
portraits of emperors, and empresses, on the same stone. 

The topaz is poUshed on a copper wheel with tripoli.and 
spirits of wine. 

Variety 1. pysofhysax.ite. 

External characters. Colours, greenish white, or pale bluish 
green ; occurs in^small roundish masses, and in crystals; 
translucent or opake ; structure lamellar in one direction ; 
fracture uneven or conchoidal ; lustre glimmering ; not so 

bard as quartz : sp. ,gr. 3.4. 

- I . I ■ - — — I — 1 — 1 I ■ ■1 1 

Where has topaz been found in this country ?••— Was topaz kiK>wn to 
the ancients ? 
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Chemical characters. It intomesces, and gives out a green- 
ish phosphoric light.— PAt/&jw. 

Composition. It is composed of nearly the same ingredi- 
ents as topaz* 

Localities. Fahlun and Finbo, in Sweden. 

U. S. Goshen, Mass. 

Species 57. pycnite. 

External characters. Colour, dull yellowish, or reddish 
white ; occurs in long six-sided prisms, longitudinally striated ; 
crystals closely aggregated laterally ; possesses no regular 
structure ; full of transverse rents ; lustre shining ; scratches 
quartz ; translucent ; brittle ; electric bylieat : sp. gr. 3.5. 

Chemical characters. Infusible alone ; with borax slowly 
dissolves into a limpid glass. 

Composition. Aluniine 60 ; silex 30 ; lime 2 ; fluoric acid 
6; water 1. — Vauqudin. 

Localities. Altenberg, in Saxony. Bavaria, Bohemia, 
Norway, Siberia, &c. 

U. S. Chester, Mass. 

Species 56. chbysobebtl.* 

External characters. Colour green, with a yellowish or 
brownish tinge, sometimes reflects a whitish light, which ap- 
pears to come from the interior of the crystal ; occurs mas- 
sive, crystallized, and in rolled pieces; form, a short, broad, 
four or six-sided prism, or table, terminated by four or six- 
sided summits ; translucent, or nearly transparent ; structiire 
foliated ; lustre shining ; electric by friction; scratchesi topaz : 
sp. gr. 3.8. 
Fig. 125. 



Fig. 125. A broi^l, short, four-aided prism, or 
table. 





Fig. 126. 

/A 
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Fig. 126. A flat six-sided prism, so truncated as to 
appear as an eight-sided prism terminated by six-sided 
.^Aj^' pyramids. 

* A superior kind of beryl. 

What is s^d of pycnite ? — ^What is the colour and form of chrysoberyl ? 
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Chemical character*. Infusible alone ; with borax, in small 
particles melts into a yellowish green transparent glass, which 
becomes colourless on cooling. 

Composition, Alumine 71.5; silex 18; lime 6; oxide of 
iron 1.5. — Klaproth. 

Distinctive characters. The beryl is infusible with borax ; 
the emerald with borax melts into a colourless glass. Its 
great hardness being next to that of sapphire, will distinguish 
it from most minerals. 

Localities. Ceylon and Brazil, where it is found jn alluvial 
soils with the topaz, ruby, and sapphire. 

U. S. Haddam, Conn, where it occurs chiefly in tabular 
crystals, of a yellowish green colour, embedded in granite 
with garnet, beryl, and talc. 

Use. II is sometimes cut and polished for jewelry. It 
takes a high pohsh, but its colour is seldom of that rich and 
{feasant green exhibited by the emerald. 

Species 58. spine ll£. 

External characters. Colour, red, oflen with tints of violet, 
yellow, or crimson, also dark brown, or black ; occurs in 
round and angular grains, and crystallized in octohedi'ons, 
variously modified ; translucent, transparent, or nearly opake ; 
structure lamellar ; fracture conchoidal ; lustre vitreous ; 
scratches quartz : sp. gr. 3.7. 

Fig. 127. 



Fig. 127. The regular octohedron. 





rig. 128. 



Fig. 128. The same with edges truncated. 

Chemical characters. Infusible, and retains its colour, even 
when melted by the compound blow pipe. 

Composition. Alumine 84.47; magnesia 8.78; chromic 
acid 6.18. — VauqueLin. 

How IB chrysoberyl known from beryl, emerald, and other minerals ^ 
—Where has this mineral been foimd in this country 7 — ^What is the 
oolour and what the crystalline forms of spinelle ?— -What is its compo- 
iitioa? 
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The colour is probably owing to the chromic acid. 

Distinctive characters. It reisembles the precious garnet, 
but the garnet is fusible ; it also resembles some varieties of 
the zircon, but these lose their colour by heat. The red 
sapphire is harder and of a more lively red than spinelle. It 
may resemble octohedral iron, but this is magnetic. 

It is found with sapphire and zircon, in the sand of rivers. 
Its geological situation is little known. 

The scarlet coloured is termed spinelle ruhy ; the rose red, 
the hdUis ruhy ; the orange red, rubicelle, and the violet co* 
loured, almandine ruby. — Phillips. 

Localities. Ceylon, Mysore, and Pegu. 

Ui S. Boxborough, Mass. colours, bluish grey, and dark 
green. — Robinson. Warwick, N. Y. At this locality. Dr. 
Fowler, of Franklin, has discovered red and black spinelles of 
enormous and unprecedented sizes. The red is of various 
shades, inclining to brown, and the largest crystals, (octohe- 
drons,^ are nearly 4 inches in circumference. The black 
crystals are still larger ; the largest measures 16 inches around 
the base, and many others give a base of 4 and 8 inches. 

Both kinds are embedded in pink carbonate of Tune, asso- 
eiated with crystals of serpentine. — SiUiman^s Journal. 

Variety 1. pleonaste. 

External cliaracters. Colour, dark blue, or greenish black ; 
occurs in octohedral crystals, and in rounded grains ; strua- 
ture indistinctly foliated ; cross fracture conchoidal ; scratches 
quartz ; feebly translucent ; transmits, in thin pieces, a dark, 
bluish, or greenish light : sp. gr. 3.8. 

Chemical characters. Suffers no change alone ; with borax 
melts into a dark green glass. ' 

Composition. Alumine 72.25 ; silex 5.48 ; magnesia 14. 
63 ; oxide of iron 4.26. — Berzelius. 

Distinctive characters. It is not so hard as spinelle. 

Localities. Ceylon, in alluvial soils. VesHivius and Somma, 
in the cavities of volcanic rocks. 

Species 59. iolite.* 

External characters. Colour, violet blue, or purple, some- 
times with a tinge of black ; by transmitted light, in one di- 
rection, brownish yellow, in another, indigo blue ; occurs 
massive, and in regular six and twelve-sided prisms $ clea- 

* From the Greek, a violet, or purple stone. 



Does it occur in this country ?— -What does the name iolite signify? 
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vage parallel to the sides of a six-sided prism ; lustre, shining 
vitreous ; fracture imperfectly conchoidal, or uneven ; trans- 
lucent or opake ; structure foliated ; scratches glass, and 
sometimes quartz : sp. gr. 2.56. 

Chemical characters. Fusible on the edges ; with borax 
dissolves slowly into a diaphanous glass. 

Composition. Silex 42.6 ; alumine 34.4 ; lime 1.7; mag- 
nesia 5.8; oxide of iron 1.5; oxide of manganese 1.7. — 
Chnelin. 

Localities, Cape de Gatte and Grenada, in Spain, in a blue 
clrfy. Tunaberg, in Sweden, with pyritous copper. Green- 
land, embedded in quartz, or felspar. Siberia and Ceylon, in 
rolled masses. 

Variety 1. peliom.* 

External characters. Colour, blue ; occurs in six-sided 
crystals, truncated on the angles ; fracture conchoidal ; re- 
sembles the iolite in every respect except in colour. 

Locality. Bodemnais, in Bavaria, in grey granite. 

Variety 2. STEiNHEiLiTE.f 

External characters. Colour, light blue, sometimes with a 
tinge of red ; rarely colourless ; translucent ; occurs amor- 
phous ; lustre shining ; fracture conchoidal : sp. gr. 2.69. 

Composition. Silex 49.95; alumine 32.28 ; magnesia 10. 
45 ; oxide of iron 5. — Von Bonsdorff. 

Locality, Finbo, in Finland, mixed with pyrites. 

Species 60. lazulite. azubite. 

External characters. Colour, fine azure blue ; occurs in 
crystals ; form, the oblique four-sided prism, and the six-sided 
prism ; also, and more commonly, in grains and small masses 
of the size of a hazlenut ; structure foliated ; translucent ; 
scratches glass ; lustre vitreous and shining ; brittle. 

' Chemical characters. Infusible alone ; with borax forms a 
yeUowish glass. 

Composition. Alumine 66 ; silex 10 ; lime 2 ; magnesia 18 ; 
oxide of iron 2.5. — Tromsdorf. 

Distinctioe characters. It resemblea lapis lazuli and the 
azure carbonate of copper. But the laseulite is never impreg- 
nated with iron pyrites, and the lapis rarely occurs in crystals. 

* Signifying blue colour, 
t After Count Steinheil. 

Where is iolite found ? — ^What are the Tarieties of iolite ? — ^What is 
the colour of lazulite ? — How is lazulite distinguished from lapis lazuU, 
and azure carbonate of copper 7 
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The carbonate of copper is heavier, blackens under the blow 

pipe, and tinges borax green. 

The lazuhte does not afford the uUrtumarine, 

Localities. Stiria, in quartz, and Saltzburg, in clay slate. 

Species 61, chhtsolite. 

External characters. Colours, green, yellowish green, and 
brownish green ; occurs in angular rounded crystalline grains; 
primary form, a right prism, with rectangular bases ; secon- 
dary form, eight, ten, or twelve-sided prisms, with truncated 
pyramidal terminations ; the number of terminal faces varies 
from six to ten ; sometimes the termioation is wedge-shaped, 
with truncated edges ; fracture conchoidal ; lustre, splendent 
and vitreous ; translucent or transparent ; crystals oflen com- 
pressed with the broad lateral planes striated ; scratches glass : 
sp. gr. 3.4. 
Fig. 129. 




Fig. 129. A ten-sided prism, with two broad fa- 
c^s, terminated by two principal planes, corre- 
sponding with the lateral planes. 

Chemical characters. Infusible alone, but turns brown ; 
fusible with borax into a greenish transparent glass. 

Composition, Magnesia, 50.5 ; silex 38 ; oxide of iron 9. 
5. — Vauqudin, 

Locxilities, Hungary, in serpentine. In the isle of Bour- 
bon, among volcanic products. 

The chrysolite of commerce comes from the Levant. 

The chrysolite was the tenth stone in the Jewish high priest's 
pectoral, bearing the name of ZehuJxm, 

The Hebrew word commonly translated chrysolite, has also 
been rendered carbuncle and beryl, — Calmet, 

Uses, Chrysolite is sometimes employed in jewelry, but is 
little esteemed on account of its softness. 

Variety 1. olivine.* 

External characters. Colour, olive green ; occurs in masses ' 
of various sizes, from grains to many pounds in weight ; 
translucent; lustre shining, oflen metallic and irridescent 

* From its colour. 



What is the prevailing colour of chrysolite ?— Was this stone known 
to the ancients ? — ^What is olivine ? 
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from decomposition ; fracture small conchoidal ; structure 
somewhat foliated ;' brittle : sp. gr. about 3.24. 

Chemical characters. Becomes brown, but does not melt ; 
with borax fuses slowly into a yellowifi^ green, translucent 
glass. Loses its colour in nitric acid. 

Composition. Silex 50 ; magnesia 38.5 ; lime 0^25 ; oxide 
of iron 12. — Klaproth. 

Distinctive ^Jiaracters. Its metallic lustre, foliated struc- 
ture, and deeper coloured glass when melted with borax will 
distinguish it from chrysolite, and its localities from the other 
minerals which it resembles. 

Localities. Bohemia, in basalt. Isle of Bourbon, in lava^ 
and in most volcanic products. It is also occasionally found 
in trap and greenstone porphyry. 

Olivine is said also to have been found by professor Pallas, 
in the meteoric iron of Siberia. 

Species 6JJ. brucitb.* — Gihbs. 

External characters. CJolour, wine or amber yellow, or 
yellowish brown ; occurs in grains and crystalline masses ; 
also in four-sided prisms, wiUi rhombic bases ; lustre a little 
pearly ; structure not apparent, or indistinctly foliated in one 
direction ; crystals generally imperfect, sometimes terminated 
with dihedral summits ; fracture uneven ; hardness equal to 
that of felspar ; translucent : ap. gr. 8.2. 

Chemical characters. Infusible alone, but becomes white ; 
with borax fuses slowly into a transparent globule, tinged with 
iron. 

Composition. (From Pargas.) Magnesia 54 ; silex 38; 
oxide of iron 5.1 ; alumine 1.5 ; potash 0.86 ; manganese a 
trace. — D^Ohsson. 

(That of Sparta.) Magnesia 54.000 ; silex 32,666 ; fluoric 
acid 4.086; potash 2.108; peroxide of iron 2.333; water 
1.000. — Seyhert. 

Localities. Sudermannland, in Sweden. 

(J. S. Sparta, N. J. in foliated limestone, where it was dis- 
covered by Dr. Langstaff. Warwick, Orange county, N. Y. 

Species 63. hydrate of magnesia. 

External characters. Colour, white, oflen tinged with 

* In honor of J?rof. Bruce, of New- York. 

.- ■ ■ • r ' ■ I ■ 1 ■ 

Where is olitine found ?— What ia the colour of brucite ?^Whence 
does this mineral derive its name ? — ^Where is brucite, found in this 
country ? 

16 
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green; occurs in plates, or thin pieces; structure foliated ; 
die folia often radiating from a centre ; lustre shining and 
, pearly ; somewhat elastic ; translucent, in thin plates trans, 
parent ; soft ; yields to the nail ; adheres slightly to the 
tongue ; dissolves entirely, without effervescence in acids : sp. 
gr. 2.13. 

Composition. Magnesia 70; water 30. — Bruce. 

Loccdities. U. S. Hoboken, N. Y. in veins, from a few 
lines, to two inches in thickness, in serpentine. Also in Unst, 
one of Shetland Islands, traversing serpentine in all direc- 
tions. 

Species 64. serpentine.* 

External characters. Colours, green, yellowish, brownish, 
or blackish green ; also, reddish and greyish ; colours often 
run into spots, stripes, or veins ; occurs massive, and very 
rarely in rhombic crj^stals ; fracture splintery, uneven, or 
conchoidal ; translucent or opake ; receives a high polish ; 
unctuous to the touch ; yields to the knife : sp. gr. 2.5. 

Serpentine, in rhomboidal crystals, has been discovered by 
Samuel Fowler, M. D. in Warwick, Orange county, N. Y. It 
occurs in crystalline carbonate of lime, with spindle^ scapolite^ 
and hrucUe. — Silliman^s Journal. 

Warwick is probably one of &e richest mineral localities 
in this, or any other country. 

Chemical characters. Infusible alone, but turns white ; with 
borax slowly dissolves with bubbling into a transparent green- 
ish glass. 

Variety 1. psecious serpentine. 

External characters. Colours, green, yellowish, or blackish 
green, or brown, often clouded ; occurs massive ; fracture 
conchoidal ; translucent ; fragments sharp edged ; lustre glim- 
mering ; unctuous to the touch ; yields to the knife ; texture 
compact : sp.gr. 2.2. 

Composition. Silex 32 ; magesia 37.24 ; alumine 0.5 ; lime 
10.2 ; oxide of iron 6 ; water 14. — Hisinger. 

Distinctive characters. It is softer and more easily broken 
than nephrite, or jade, which it most resembles. 

It is found in masses and beds in primitive limestone, gneiss, 
and mica slate. 

* From its resemblance to the skin of a serpent. 

What is the composition of hydrate of magnesia ? — What are the co- 
lours of serpentine ? — Does it ever occur in crystals? — ^What minerals 
does precious serpentine most resemble ? 
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LocaUHes. Sweden, Bohemia, Saxony, Cornwall. In Italy 
it is intennixed with limestone, forming the verd antique, 

U. S. Milford, Conn. It is embedded in primitive lime- 
stone, in irregular masses commonly enveloped in amianthus^- 
and containing chromate of iron. Its colour is a rich green, 
and it receives a high polish. Near Newburyport, Mass. 
The precious serpentine of this place is oflen extremely beau- 
tiful, and perfectly resembles that of Kevens, in Cornwall. — 
Dewey, Phillipstown, N. Y. associated with white augite. — 
Barry, 

Variety 2. coiemon serpentine. 

External clwracters. Colours, green, yellowish green, 
blackish green, brown, bluish grey, or reddish ; colours va- 
riously intermixed, or running in stripes or veins ; opake or 
feebly translucent on the edges ; occurs massive ; fracture 
uneven, or splintery ; harder than precious serpentine ; scarcely 
yielding to the knife ; often gives out the odour of clay, when 
breathed on : sp. gr. 2.5. 

Composition, Magnesia 44 ; silex 44 ; alumine 2 ;^ oxide of 
iron 7.3 ; oxide of manganese 1.5 ; oxide of chrome 2. — Fati- 
quelin. 

It is found in primitive mountains, and according to Wer- 
ner, in more recent formations overlaying the older primitive 
rocks. 

It occurs with, and commonly embraces the precious ser- 
pentine. 

Localities, Portsoy, in Scotland. Shetland Isles, Hebri- 
des, Cornwall, &c. 

U. S. Bare Hills, near Baltimore, Md. West Chester, and 
Montgomery county, Penn. Hoboken and Compton Plains, 
N. J. Rye, N. Y. Newport, R. I. Grafton, Ver. 

At mount Roso, serpentine is found at an elevation of from 
7 to 9,000 feet. 

The whole front of the Alps which looks towards Italy, 
every where affords serpentine. 

France, has some mountains of this mineral, particularly in 
Limousin. 

The finest serpentine is said to occur neair Grenada, in 
Spain, superb columns of which decorate the churches, and 
palaces of Madrid. 

The mountain, called Red Hom^ near Moimt Rosa, is ele- 

In what city are coluxmis of seipentine to be seen ? 
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vated upwards of 7,000 feet, and is composed of compact ser* 
pentine, divided into irregular masses of immense size. 

The serpentine of Bareith, is spotted with garnets of the 
size of a pea, the base being green. Ornaments are made of 
this, presenting fine red spots, contrasted with a deep rich 
green ground. 

Saussure, found on the shores of the lake of Geneva, a va- 
riety of serpentine of remarkable specific gravity, it being 
3.00. — See PinkerUm. 

Uses, Jameson says, that at Zoblitz, in Upper Saxony,, 
several hundred persons are employed in quarrying, cutting, 
turning and polishing the serpentine, which occurs in the 
neighbourhood, and that the various articles into which it is 
manufactured, are carried all over Germany.. 

Species 65. ziscon. 
External characters. Colours, grey, green, yellowish, red, 
bluish, brown, and reddish ; occurs in rounded grains or frag, 
ments ; also cryst'alUzed, in the form of four-sided prisms, ter- 
minated l)y four-sided pyramids, and in dodecahedrons, com- 
posed of four hexagonal lateral faces, and of four rhomboidal 
terminal ones at each extremity ; cleavage in two directions 
parallel to the axis of the crystal ; structure indistinctly folia^ 
ted ; harder than quartz ; translucent or transparent ; lustre 
resinous, or 'adamantine : sp. gr. 4.4. . 
Kg. 130. * 

Chemical characters. It is infusible, but loses its colotir ; 
with borax it forms a transparent glass. 

Composition. • Zircohia 69t ; silex 26.5 ; oxide of iron 0.5^ 
— Ktaproth, 

Distinctive characters. It is not so hard as chrysoberyl. It 
is more transparent than staurotide. Idocrase, which it re- 
sembles, is fusible alone, and from these and all other stones 
which it resembles^ it may be known from its greater specific 
gravity, hardness, and peculiar oily lustre when cut and po- 
lished. 



Fig. 190. A four-sided prism, terminated by four- 
sided p3rramids. This is the common form. 



• ~ - - * " 



What use is made tjif this mineral in Upiper Sktcny ?^-Whaf ate the 
colours of zircon? — ^What is the most commDn crystalline form <^ zir^ 
con? 
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It occurs in the beds of rivers and alluvial soils, with spi- 
nelle, tourmaline, &c. also embedded. 

Localities. Ceylon, in the sand of rivers, and embedded in 
crystalline slate. Norway, in sienite. Galloway, in Scotland, 
and Auvergne in France. 

U. S. Buncombe County, N. C. in four-sided prisms, ter- 
minated by four-sided pyramids. On the Schuylkill, 14 miles 
from Philadelphia, Penn. in small light brownish crystals. — 
Jessup. Near Trenton, N. J. Also at Franklin Furnace. 
At Schooley's Mountain, N. Y. Sharon, Conn. Colour, 
dark brown, crystals seldom exceed half an inch in length. — 
SUliman. Two miles from Baltimore, Md. Philipstown, N. 
Y. East Marlborough, Penn. in beautiful tetrahedral prisms ; 
colour, brownish red. — Carpenter and Spackman. 

Uses, It is cut and set as a precious stone. Jameson says 
it exhibits in a faint degree the play of colours belonging to 
the diamond, and that it is frequently sold as an inferior kind 
of diamond. The pale variety is used in the jewelling of 
watches instead of the diamond. 

Variety 1. hyacinth. 

External characters. Colour, various shades of red, as yel- 
lowish or brownish red ; occurs in small angular, or rolled 
grains, and in crystals ; form the four-sided prism, terminated 
by four planes, which are set on the lateral edges ; crystals 
short, small, and often variously terminated ; lustre vitreous, 
inclining to resinous ; structure foliated ; transparent or trans- 
lucent ; fracture conchoidal ; cleavage parallel to the sides of 
the primitive octohedron : sp. gr. 4 to 4.6. 

Chemical characters. Infusible, loses its colour but retains 
its transparency. With borax fuses into a colourless glass. 

Composition: Zirconia 70 ; silex 25 ; oxide of iron 0.5. — 
Klaproth. 

It occurs iix primitive rocks, and is found in the bedis of « 
rivers. 

Localities. Ceylon. Near Pisa, in Italy. Auvergne, in 
France, in volcanic sand. Lisbon, Saxony, and in Fifeshire, 
in Scotland. 

The oriental hyadnth is an orange coloured sapphire. The 
occidental hyacinth is a topaz, llie volcanic hyacinth is the 
idocrase, or vesuvian. 

In what cOuntrieB i» sireon found ?— Wh&t are the localitieB of zircon 
in this country ?-^Wh«C are the uses of siroon ?— >What are the coloura 
of hyacinth 7 

16* 
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Th« hyacinth is frequently mentioned by the sacred writerv^ 
St. John says that the eleventh foundation of the heavenly 
city is a hyacinth, and in Canticles, gold rings, set with hya- 
cinths, are spoken of. Moses often speaks of the hyacinth 
colour, which learned interpreters say meant, violet colour,, 
or azure blue tinged with red. Hyacinth colour now mean» 
yellowish red, so that it is at present uncertain what stone the 
ancients meant by the hyacinth, most probably, hdwever, it 
was the amethyst. 

Uses. When of a good colour, tmd without flaws, it is 
much valued in jewelry. It is said, that, after destroying the 
colour by heat, it is sometimes sold for the diamond. 

Variety 2. jargoon. 

External characters. Colours, greenish, bluish grey, and 
brownish red, always faint and passing into colourless ; occurs 
in small four-sided prisms, and in grains ; lustre splendent 
and adamantine ; transparent or translucent : sp. gr. 4.4. 

Cftemical characters. Becomes limpid by heat, but is in- 
fusible. 

Composition. Zircon 66 ; silex 31 ; oxide of iron 2.< — 
Vauquelin. 

Localities. Ceylon, in the sands of rivers. Italy, Spain, 
and several parts of India. 

Uses. It is employed in jewelry, particularly in ornament- 
ing watch cases, and is said to be frequently sold in Paris for 
the real diamond. Indeed after the colourless variety is cut 
and set, it is difficult to distinguish it from diamond. It is con- 
sidered the most valuable of the varieties of zircon* 

Species 66. euolass.* 

External characters. Colour, light green of various shades,, 
greenish white, bluish green, or sky-blue : occurs in crystals, 
in the form of oblique angled, four-sided prisms, variously mo- 
difled and terminated ; structure laminated ; cleavage parallel 
to the sides of the prism : lustre strongly vitreous ; cross frac 
tare conchoidal ; scratches quartz ; very brittle ; translucent 
or transparent : sp. gr. 2.91 to 3.32. Crystials longitudinally 
striated. 

Chemical charatters. Fus9>le into a whRe enamel. 

* From the Greek, aignifying easily broken, ia iflasioB t» ili brit- 
tleneei. 

What do the tetiirtiu^s My of the kyMsineb ?-^Wkat fa the aee of br- 
acintb ?— What is its composition?— What is said of jargoon f*-«Wihatis 
the prevailing colour of euclase ? 
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CampasUian* Glucine 21.78 ; silex 49*32 ; alumine 30.54 ; 
iron 2.22 ; oxide of tin 0.70. — Berzdinu. 

Distinctive characters. Its fusibility and brittleness will 
'distinguish it from the greenish varieties of zircon ; idocrase 
melts into a yellowish glass. The different forms of its crys- 
tals will distinguish it from emerald and beryl. 

Localities, Peru and Brazil. Its localities and associations 
are unknown. 

Jameson observesj^ that it is a beautiful fossil, but cannot be 
employed in jewelry on account of its brittleness. 
, Phillips has given the figure of a crystal of euclase, which 
exhibits 78 longitudinal faces. The faces are so narrow as 
to make it appear striated. 

Species 67. bertl. 

External characters. Colours, green, yellowish green, blu- 
ish green, or greenish white, always pale ; occurs in six-sided 
crystals, terminated by six-sided pyramids ; crystals often 
taper gradually, from one end to the other, and are of all sizes, 
from a line to a foot in diameter ; lateral faces striated, often 
so deeply as to render the angles indistinct ; large crystals 
frequently contain other substances, or are hollow in the line 
of the axis ; transparent or translucent ; lustre vitreous ; 
scratches quartz ; fracture uneven or conchoidal t sp. gr. 2.67. 

Chemical characters. Infusible, but turns white and turbid. 
With borax, it fdses into a nearly transparent glass. 

Composition, Silex 68 ; alumine 15 ; glucine 14; lime 2 \ 
oxide of iron l.-^Vmtquelin, 

Distinctive characters. It difiers from the emerald in being 
of a paler green ; apatite is uHich softer and dissolves in nitric 
acidy it also phosphoresces on hot coals. The greenish variety 
of tourmaline resembles the beryl, but is softer, electric by 
heaty and fusible alone. 

Beryl belongs to primitive rocks, and pavticolarly to that 
variety of granite cidled graphic. It is associated with gar- 
nets, quartz, chrysoberyl, schorl, topaz, di^c. 

Localities, Siberia, Persia, on the confines of China. Li-^^ 
moges, in France, Aberdeen, in Scotland. Peru, Brazil, Sax- 
ony, and Elba. 

U. S. Haddam, Brooklyn, Litchfield, Chatham, and Middle 
Haddam, Conn. Crystals 7 or 8 inches long have been found 



What is the compoddon of ei&clase t — ^What is the colour of beryl T 
flow does beryl differ from emerald 7-*-Is beryl a common or rare^ 
mineral t 
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at Haddam. One in the cabinet of Yale College is 7 inches 
long, and 9 in the diagonal diameter. — SUliman, German- 
town, Chesnut Hill, East Marlborodgh, and in Chester County, 
Penn. Chesterfield, Goshen, and in the vicinity of Boston and 
Northampton, Mass. At Goshen, two rose-coloured emeralds 
have been fo^nd, one of which is an inch and a half long. 
— (ribbs. In the state of Maine, it is found more or less con- 
stantly to an extent of 30 miles in the counties of Lincoln and 
Cumberland, also at Topsham and Bowdoinham. — Cleaveland. 
Cumberland, R. I. 

Uses. Beryl is occasionally employed in jewelry, but its 
pale colour and numerous fissures commonly render it unfit 
for this purpose. The greenish variety is set with a steel 
colouried, or greenish blue foil. The pale or nearly limpid va- 
riety is set on a black ground like the diamond, or on a silvery 
foil. 

The beryl is mentioned in Scripture as the eighth stone in 
the high priest's pectoral, or according to Calmet, the twelfth, 
with the name of Napthalif engraved on it. According to 
some learned writers, our beryl is the same with that meant 
in scripture. 

The only remarkable differences between the emerald and 
beryl are in their colours, which, however, produces such an 
uninterrupted series, that only arbitrary limits can be fixed 
within it. The colour of emerald, is emerald green ; all the 
varieties of other colours are beryl. — ilfo^. 

Species 68. — emerald. \ 

External characters. Colours, lively emerald green, or 
bluish green, always rich and beautiful ; occurs in long six- 
sided prisms, generally perfect, and variously terminated ; 
structure imperfectly foliated ; not so large as beryl ; scratch- 
es quartz ; lustre vitreous and shining ; becomes electric by 
friction ; crystals seldom more than two or three inches long ; 
transparent or translucent : sp, gr. from 2.60' to 2.77. 

Fig. 131. 



Fig 131. A six-sided prism, acuminated by 
six planes corresponding with the lateral planes. 




Is our beryl the same as that mentioned in scripture ?— What is said 
of the green colour of the emerald ? 
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Fig. 132. 



Fig 132. A six-sided prism, with truncated 
lateral planes. 



Fig. 133. 




Fig. 133. A six-sided prism, terminated by a 
six-sided pyramid, the planes of which are set on 
the angles of the prism, with the angles of the 
summit truncated. 



Chemical characters. Fusible with difficulty into a porous 
glass. With borax slowly dissolves into limpid glass. 

Composition. Silex 64.5 ; glucine 13 ; alumine 16 ; lime 
1.6 ; oxide of chrome 3.25. — Vauquelin, 

Distinctive characters. It is known from beryl by its deep- 
er and richer green, and from green tourmaline by the same 
quality. From apatite by its greater hardness and insolubility 
in acids, and from chrysoberyl, by being less hard, more tran- 
sparent, and of a brighter green. 

The emerald has been found chiefly in secondary coun- 
tries, but it is supposed that its proper situation is in primitive 
rocks* 

Localities, The finest emeralds formerly came from Manta, 
in Peru, but it is said that this mine is exhausted, and that the 
best are now found in the valley of Tunca, in Santa Fe, where 
they occur in granite. 

The emerald was well known to the ancients, and was the 
third stone, according to Calmet's arrangement, on the high 
priest's breast-plate of judgment, with the name of Zehvlon 
inscribed on it. 

In the time of Pliny, this stone was held in so high estima- 
tion, that it was seldom or never engraved upon, which pro- 
bably is the reason, that scarcely any well authenticated an- 
tique engravings exist on this gem. The modems have, how- 
ever, engraved upon it, as there exists, in the royal collection 
at Paris, a head of Henry IV. and another of Lewis XIV. on 
the emerald. 



What are the crystalline forms of the eii^erald 7 — ^Whence do th» 
finest emeralds come 7 
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An emerald is said to have existed at the Chapel of our Lady, 
at Loretto, in Italy, larger than a man's head, and for which 
an English gentleman offered 90,000 crowns. 

Keysler, in his travels, has given the outline t)f an emerald, 
which he saw at the monastery of Reichenau, in Switzerland, 
and which was presented by Charles the Fat. This emerald, 
says he, weighs 281b. 3qrs., and could, be sold for £6,550 
sterling per pound. 

Later authors, however, say that this is green fltwr^ or green 
glass. 

Probably the largest real emerald ever found, was that pos- 
sessed by the inhabitants of the valley of Manta, in Peru, 
which 'according to De la Vega, was about the size of an os- 
trich's egg. When the Spaniards arrived there, it was wor- 
shipped, as the goddess; or mother of emeralds, and smaller 
ones were brought to it as ofierings. 

But perhaps the most magnificent specimen of genuine eme- 
ralds in the world, was presented to the cathedral of Loretto, 
by one of the Spanish kings. It consists of a mass of white 
quartz, thickly implanted with emeralds more tlian an inch in 
diameter. 

According to Mobs, the locality where the ancients procured 
their emeralds, had been lost until within a few years, but iias 
been re-discovered in Mount Zalara, Upper Egypt, in granite 
and nTica-slate. 

Uses. Emeralds are cut and polished for the most expen- 
sive kind of jewelry. Those of the first quality require no 
foil, but are set on a black ground like the diamond ; inferior 
ones are set with a green gold foil, or on green satin. 

Species 69. gadoltnite.* 

External characters. Colours, greenish, or brownish black ; 
occurs massive, and rarely in crystals which are ten-sided 
prisms ; lustre splendent, or shining resinous ; slightly trans- 
lucent ; scratches glass ; fracture conchoidal : sp. gr. 4.20. 

Chemical characters. Before the blowpipe it intumesces 
and throws out cauliflower-like ramifications. — Phillips, 

Mohs says it decrepitates, but does not melt except in small 
splinters. 

Cleaveland says that it becomes red, as if burning. In ni- 
tric acid it loses its colour, and is converted into a jelly. 

* Afler Gadolin, who first foimd it. 

_L J^^W^ . ' • """ • • " • ~ ~ — , ■■■■■■ ^ ..^^ ■^^^-— 

What is the use of the emerald ? — Is the emerald a valuable gem ? 



MINERALOOV. 187 

Composition, Ittria 54.75 ; silex 21.25 ; glucine 5.5 ; alu- 
inmeO.5-; oxide of iron 17.5 ^ water 5; magnesia, a trace. — 
Klaproth. 

Localities. Sweden, in several places. 

The new earth ittria^ was first discovered in this minerat 
by Dr. Gadolin. 

U. S. Bolton, Mass. — Webster. 

CLASS ni. 

. AOIDIFESOUS ALKALINE MINES ALS. 

This Class includes such minerals as consist chiefly of an 
alkali, united with an acid. Some of the species contain for- 
eign matter, rendering them very impure. This division in- 
cludes but a few articles. 

Genus 1. potash. 

This genus contains only one species. 

Species 1. nitrate of potash, nitrb. 

The well known salt, nitre, or saltpetre, often occurs native, 
in greater or less quantities. It is found in capillary crystals, 
and crusts, of a saline cooling taste ; transparent or translu- 
cent ; deflagrates when thrown on burning chiarcoal, and dis- 
solves in water. 

It is particularly found on old walls> and in the earth, and 
decayed substances of ancient buildings. It is also found in 
some calcareous countries, and in ancient situations, once in- 
habited, but now lying waste. 

Localities, Several plains in Spain ; on the chalk forma- 
tions in some parts of France,^ in the grottoes of Mount Ham- 
berg, in Germany. In Hungary, Arabia, Italy, Persia, and 
other countries. 

In many of these countries, nitre is extracted from the earth 
in particular places by lixiviation, and afler being purified and 
crystallized, is fitted for commerce. 

(J. S. Rackoon Mountain, Geo. Abundant in a cavern, 
the earth of which contains from 3 to 10 lbs. of salts to the 
bushel. It is partly nitrate of lime, which is decomposed by 
wood ashes. — Cornelius, Madison County, Ken. in a cave 
646 yards long, and about 40 feet broad. The earth contains 

What is the composition of gadolinite ? — ^What are the minerals of 
the third class chiefly composed of ? 
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both nitrate of potash, and nitrate of lime. It is lixiviated^ 
and the nitrate of lime decomposed by wood ashes^ Ken- 
tucky furnishes large quantities of nitre, from this and other 
localities. — Cleaveland. In some parts of the state of Ken- 
tucky^ it is said that masses of native nitre are found weighing 
several pounds. 

Nitre is also obtained from earth found in sheltered places, 
in several parts of Ohio. — Atwater. 

Uses, Its principal employment is in the manufacture of 
gun-powder, and the nitric acid. It is also used in the curing 
of meat ; for the purpose of obtaining oxygen for chemical 
experiments, for medicinal purposes, for fluxes, &;c. 

Potash is essentially composed of the metal potassium and 
oxygen^ 

Genus 2. soda. 

Soda is found combined with carbonic, sulphuric, nitric, 
boracic, and muriatic acids, fotming sulphate, carbonate, ni. 
trate, borate, and muriate of soda. * 

Species 1. cabbonate of soda. 

External characters. Colours, greyish, or yellowish white ; 
occurs crystallized, massive, fibrous, encrusting, and efHores- 
cent ; the massive is compact or granular ; the fibrous, oflen 
radiated ; lustre glistening ; transluceqt ; taste, urinous and 
salipe. 

Chemical characters. It effervesces with acids, and when 
dissolved in muriatic acid, forms common salt ; in sulphuric 
acid, forms glauber*s salt. 

Composition, (When pure,) soda 22 ; carbonic acid 15 ; 
water 62. 

Soda is composed of the metal sodium and oxygen. 

It is always impure in the natural state, being mixed with 
various portions of muriate, and sulphate, of soda, or muriate 
of lime. 

This salt is found in- many parts of the world in crusts, on 
certain decomposing rocks, in lakes, on the surface of the 
soil, or in the waters of certain springs. 

Localities, Bohemia, dissolved in the hot springs of Carls- 
bad. Egypt, in the Natron Lakes. These are six in number, 
situated in a barren valley westward of the Delta. The edges 

I - - — - ■ t I r 

'What is the composition of nitrate of potash 7 — ^What are the uses of 
nitrate of potash? — ^Wh^t are the substances with which soda is found 
naturally combined 7 What is th« composition of common salt 7 — "What 
is the composition of pure soda 7 
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of these lakes in the hot and dry season, are surrounded by a 
band of white salt, several yards in breadth* It consists chiefly 
of natron, but is mixed with common salt. Hungary contains 
several lakes, which in winter are full of water, but in summer, 
when the water evaporates, saline efflorescences appear, con- 
sisting of natron with a little glauber's salt, and epsom salt. 
One crop being gathered, another appears in a few days, and 
this harvest continues until fall. Africa, between Tripoli and 
Fezzan, contains large quantities of the radiated variety, 
called tr(ma. It lies in a thin stratum, in a bed of common 
salt. From this place it is said hundred^ of tons are annually 
collected. 

Uses. It is principaUy employed in the manufacture of 
soap and glass. It iB also used in the Levant to ^ve a sharper 
taste to smoking tobacco, by mixing a little with it. The 
ancient Egyptians are said to have made use of natroHy in pre- 
paring the bodies of their dead for mummies. 

Species 2. sulphatiJ^of soda. ' glaubeii salt. 

External cJutracters, Colours, greyish, or yellowish white ; 
occurs in efflorescences and in an earthy form, but is more 
commonly dissolved in certain mineral waters. When water 
containing it, is evaporated, it yields prismatic crystals with 
dihedral summits ; when exposed to the aiir, they soon efflo- 
resce, or lose their water of crystallization, and fall into a 
white powder. It rarely if ever is found in native crystals \ 
taste saline and nauseously bitter. 

ComposUian. (When pure.) Soda 15 ; sulphuric acid 27 ; 
water 58. 

It is found in many mineral waters, generally with other 
salts, as epsom and common salt, and, perhaps, is the result 
of the mutual decomposition of these two salts. 

Localities. It is found in the lakes of Austria, Lower Hun- 
gary, Siberia, and Jlussia. Near Madrid, it is said to occur 
in efflorescences at the bottom of a ravine. Indeed, small 
quantities of it are found in most countries. 

The glauber's salt, generially used in medicine, is prq)ared 
from hiBerny the liquor which remains afler the extraction of 
common salt from sea- water. 

Species 3« iviteate of soda. 

This salt is described by Mariano de Rivero, in the Ann. 

What are the uses of the ^rbonate of soda 7 — ^What i« the composi- 
tion of giattber's siJt ?— Ho^s the glauber's salt used in medicine ob- 
tained 7 

17 
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des Mines, for 1821, p. 596, as occurring in immense quantities 
in the district of Tarapaca, in Peru, near the frontiers of Chili^ 
and three days' journey from La Conception. It there forms 
a hed several feet thick, which in many places appears on the 
surface, and occupies an extent of more than forty leagues. 
The salt appears occasionally as an efflorescence, sometimes 
crystallized, but more often mixed with clay or sand ; to the 
taste it is cool and bitter ; it is deliquescent, and when exposed 
to heat, it behaves like nitrate of potash ; it contains a little 
sulphate of soda. Very large quantities of this salt, p urified 
by solution and crystallization, have already been imported 
into lEurope. — Phillips, 

Species 4. bob ate ot soda, bob ax » 

External c/iaracters. Colour, white, sometimes with a tinge 
of blue or green ; occurs in prismatic crystals, variously ter- 
minated, and yielding to cleavage parallel to the sides of the 
primitive form, which is an oblique rhombic prism ; translucent 
or transparent ; sometimes opakb. 

Cliemical characters, Intumesces largely, gives somewhat 
of a crackling noise, and fuses into a transparent globule, 
which is unalterable by the heat of the blowpipe. 

Composition. • Soda 17 ; boracic acid 36 ; water 47. — 
Berzelius, 

This salt is supposed to have been known to the ancients, 
and to be the substance called crysocolla^ by Pliny. It is 
brought from the East Indies, in an impure state, and in com- 
merce is denominated tincal. After being purified, which is 
done by the Dutch and British, it is called borcuc. — Thompson. 

Tincal is brought chiefly, if not only, from Thibet, where 
it is procured from a lake which is entirely supplied by springs. 
The edges and shallows of the lake axe covered with a stra. 
tum of borax, which is dug up in considerable masses, and the 
holes thus made, are gradually filled by a fresh deposition* — 
Phillips. 

It is said also to be met with in Ceylon, and in considerable 
quantity in Potosi. — MoJis. 

Uses. Borax is made use of as a flux, and is especially 
useful in testing mineralogical specimens, and particularly 
ores. It enters into the composition of artificial g^ms, and is 
used in soldering, and in medicine. 

The purification of tincal is an art confined to a few chem- 
ists, and the process is kept a secret. 

'What is the composition of borax ? — ^Whence does borax come, and 
what is the mode of obtaining it ? — ^What are the uses of borax ? 
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Species 5. MintiATE of 80i>a. comroir salt. 

Pure rock salt is so universally known as to require no de- 
scription i Its primitive form is a cube, and into this it may 
readily be cleaved ; structure lamellar ; translucent or trans- 
parent. 

Chemical characters. It decrepitates violently, but, between 
•two pieces of charcoal, may be fused ; when it tinges the 
tiame yellow, diffuses itself over the surface of the charcoal, 
and sinks into its substance. Heat does not increase its solu- 
bility in water. 

Composition. Soda 53.44; muriatic acid 46.55. — Bene- 
Irus. 

In its impure state, as it is commonly raised from the mine, 
rock salt is in large and solid masses of a crystalline structure, 
and of a reddish or bluish colour ; translucent, presenting im- 
purities to the eye in spots, or veins. 

It is almost always associated with gypsum, which either 
lies above, or below it, or both, or is intermixed with it. 
Sometimes the gypsum is so impregnated with the salt, as to 
be worth working on that account* 

Common salt is one of the most abundant productions of 
nature. Besides the immense beds of it which are known to 
exist in different parts of the world, together with inland 
springs, which contain it in large quantities, the ocean contains 
about a thirtieth part by weight, of common salt, and may be 
considered its greatest repository. 

Localities, Spain, contains vast quantities of rock salt. 
In Spanish Navarre, between Caparosa, and the river Ebro, 
is a hill of considerable elevation, and about four hundred pa- 
ces long, by eighty wide, composed of rock salt, with inter- 
posing layers of gypsum. — Botbles. 

But a much more remarkable deposit of the same kind ex- 
ists at Cordova, sixteen miles from Barcelona, in Spain. This 
is a mountain of massive rock salt, about four or five hundred 
feet high, and a league in circumference. It is without 
chasms, crevices, or layers. The colour of thi» salt is white, 
sometime^ red or blue. — Bowles, ' 

Ulloa nysntions the vast deposites of rock salt which exist 
in Peru, and says the mountains of salt are equally as high as 
those which yield silex and mercury. These mines of salt 

Til W I ■ ■ .1 I I ■ . , ,1 I - . . Ill , , I ■ ., 

What is the composition of common salt ? — ^Wl^at is the mineral with 
which common salt is chiefly associated ? — ^What is said of the quanti. 
ties in which common salt exists ? 
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form a part of the grand chain of the Andes, and wre situated 
ten or twelve thousand feet above the level of the sea. 

In Siberia, there is said to be a mountain of rock salt, one 
hundred and eighty feet high, and one hundred and twenty 
feet in length. — Pinkerton, 

Poland and Hungary afford immense quantities of common 
salt. The celebrated mines near Cracow, have been wrought 
since 1251. One of the shafb of this mine is more than a 
thousand feet deep. 

In descending to the bottom, says Shaw, the visitor with 
surprise, finds a subterraneous commonwealth- of /amilies, 
who have their peculiar Jaws and polity. They have, public 
roads, horses and carriages. These horses, when once im- 
mured in this destination^ never more see the light of day^ 
and many of the people are buried alive in this abyss, having 
been bom there, without ever having made a journey to the 
surface of the earth. This subterraneous community have 
several chapels hewn out of the rock salt, and many crucifixes 
and images of saints, before which lights are constantly burn- 

Germany, Italy, Russia, Sweden, Norway, and almost every 
other country possess either mines of salt, or springs from 
which it is produced by evaporation. 

England yearly exports great quantities of salt. From the 
springs in Worcestershire, 16,000 tons are annually produced ; 
and 156,000 tons of rock salt are annually raised from the 
great deposit, near Norwich, in Cjieshire. 

U. S. The United Slates are well supplied with the means 
of manufacturing this indispensable article. Salt springs are 
numerous, and most of them situated far inland^ thus prevent- 
ing the necessity, in many instances, of transporting so heavy 
an article to any 'great distance by land. 

Salt springs exist in Arkansas, Missouri, in several places 
at the head . waters of the Ohio, in Virginia, Kentucky, Illi- 
nois, New-York, &c. • 

Near Shawneefown, Illinois, is a spring which yields annu- 
ally 150,000 })ushels of salt.^ It sells at 70 cents per busheU 
Schooicraft, 

Near the Muskingum, in Ohio> is a salt spring, Vhich fur- 
nishes 80 bushels of salt daily. — Atwaler. 

In what couotries are the most remarkable deposites of common salt ? 
^-What is said of the salt mines of Cracow ?— ;Where ar« the salt 
springs of the United States ? 
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The state of Ndw-York furnishes more than 500,0(K) bushels 
of salt yearly.— 6rti^#. 

The whole quantity of salt annually extracted from saline 
springs in the United States, was several years ago estimated 
at one million of hnsheh.—Cleaveland. 

Genus 3. ammonia. 

Ammonia, or volatile alkali, when pure, exists only in a 
gaseous form. It is composed of about 98.24 nitrogen, and 
1.76 hydrogen. Sir Humphrey Davy, from his experiments, 
was led to suppose that its base was a metal, but this requires 
further proof. 

It is found combined with the sulphuric and muriatic acids, 
forming sulphate, and muriate of ammonia. 

Species 1. SULPHATE OF AMMONIA. 

External characters. Colour, greyish or yellowish; occurs 
in stalactites and crusts ; extermdiy it is usually covered with 
a whitish dust ; taste acrid and bitter. 

Composition, Ammonia 40 ; sulphuric acid 42 ; water 18. 
— Phillips, 

Localities. Sienna, in Tuscany, surrounding certain small 
lakes ; also in the lavas of Etna and Veenlvius. 

Species 2. mubiate of ammoioa. 

External characters. Colours, greyish white, white, yel. 
low, green,^and brownish black ; occurs massive, with a fibrous.^ 
structure, plumose, in crusts, and in angular crystals, of which 
the cube is the primary form ; taste pungent and saline ; ex- 
ternally dull ; internally, shining and vitreous. 

Composition, (That of Vesuvius.) Muriate of ammonia 99. 
5 ; muriate of soda 0.5. — Klaproth, 

The crystals are small, and intersect each other* 

Jameson, from Elstner, enumerates the followmg forms, be-, 
sides the cube under which it appears. Complete rhomboid. 
Rectangular four^sided prism, accuminated by four planes. 
Oamet dodecahedron, sometimes truncated on all tjie edges. 

When rubbed with quidclime, it emits the odour of ammonia. 

It is the product of volcanoes, or of art. 

Localities. Etna, Solfatera, Vesuvius, l4pari, Hecia, and 
other volcanic countries. 

The sal ammoniac of commerce was formerly brought from 
Egypt, but is now prepared in large quantiti^ in several parts 
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In what fonn does pure ammonia exist 7— With what acids is aauna- 
oiafotmd combined 7 ^ 

17* 
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of Europe, and particularly at Paris. Different processes sre 
employed in its manufacture. At Paris, two separate kilns 
are constructed, into one of which are put a mixture of com' 
mon salt and sulphuric acid, and into the other animal matters, 
as parings of hides,, horns, hoofs, &c. On the application of 
heat, muriatic acid gas is extricated from one kiln, and am- 
monia from the other. These two gases are conveyed in 
pipes to^ a chamber lined with lead, where they combine and 
form muriate of ammonia. In Hngland, a process somewhat 
different is employed. 

CLASS IV. 

ACIDIFEROUS ALKALINO-EARTHY MINERALS. 

The minerals arranged under *this class, contain an alkali 
and an earth, acidified by the sulphuric, or fluoric acids, form- 
ing salts of different characters. The species are few in - 
number, and some of them but little known. 

Species 1. sulphate op altjmine and potash, alux. 

External characters. Colours, white, yellowish, or grey- 
ish white ; occurs in efflorescences on argillaceous minerals, 
chiefly on alum slate, or alum stone ; also in crusts and sta- 
lactites, or massive, with a fibrous texture ; taste, sweetisb and 
astringent. 

Composition. Alumine 1.5.25 ; oxide of iron 7.5(X ; potash 
0.25 ; sulphuric acid and water 77. — Klaproth^ 

(Artifrcial alum.) Alumine 10.50 ; potash 10«40 ; sulphuric 
acvd 90.52 ; water 48.58. — Vauquelin. 

Native alum is found in ^volcanic countries, but more com^ 
' monly on alum slate, wfiere it is formed by the combination of 
the alumine, potash, and sulphuric acid, which' the stone con- 
tains. 

Localities, Scotland, in the coal mines near Paisley. Bb- 
hemia, in many places cm alum slate. In the vicinity of vol- 
canoes, as Stromboli, SoIfatera,Te8uviu8, &;c. 

U. S. Catskill mountaiuy and twelve miles from Catskill, 
N. ¥► Navesink hills, N. J. Several places in Ohio. Pow-. 
nal, Vt. Leyden, Mass. Bolton, Conn. 

Mode of making alum, — Ferber says, that the rocks which 
yield the Roman alum, are situated at Tolfa, in Italy. In. 
colour, they ar^ white, or whitish grey. They iur& ooaside- 
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How is th« ammonia of commerce prepared ? — ^What are- the minerai» 
of the fourth class ciiefkf composed of 7— What is the compositioa of 
alum? 
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rably elevated, and full of large exctEvations made by the 
workmen, Vho descend by ropesy and procure the kind proper 
for use, by blasting. 

^ Having raised the alum stone to the surface of the earth, it 
is first calcined m a wood fire, and then, while hot, thrown 
into reservoirs of water, where it remains until the alum is 
extracted by the water. The liquor is then drawn ofi*and boil- 
ed in brass pans, until it is in a proper state for the alum to 
crystallize, when it is removed into wooden coolers, and al- 
lowed to shoot into crystals. While boiling, a quantity of lime 
is mixed with, the lixivium. 

The alum rock contains sulphate of iron, alumine, and pot« 
ash. The calcination converts the sulphur to sulphuric acid, 
which uniting to the aliimihe and potash, forms sulphate of 
(dumine and potash, or alum. When the rock contains no al- 
kali, a Jittle is added, and for this purpose, wood ashes is 
commonly used. 

U. S. At Cape Sable, Md. is a manufactory of alum. TJlie 
ore consists of earthy lignite, mixed with pyrites. This is 
piled in heaps a,nd suffered to remain in that state for about a 
year, when the sulphur is acidified by the action of the atmos- 
phere. It is then lixiviated, and the liquor concentrated by 
boiling, when crystals of ahim are formed. — Cleavetand^s 
Mineralogy, , 

^ ' Species 2. alum-stone. 

External characters. Colours^ greyish white, brownish, or 
reddish ; occurs massive and crystallised ; form the obtuse 
rhomboid, variously modified by truncation, one or more of 
the solid angles being commonly replaced ; crystals very mi- 
nut|5, and generally found in the cavities of the massive ; 
massive, translucent ; yields to the knife ; fracture conchoi- 
dal, splintery, or sometimes earthy : sp. gr. from 2.42 to 2.77. 

Chemical characters. Decrepitates, emits a sulphureous 
gas, and afterwards absorbs moisture from the tongue, and 
gives the taste of alum ; insoluble in water. 

Composition*. Alumine 43.92 ; sflex 24 ; sulphiiric acid 
25; potash 3.08; water 4. — VoMqmlin. 

Prof. Mobs says, that, on charcoal^ by itself, it does not 
melt, but is fusible with borax iqto a colourless glass, and that 
when reduced td powder, it is soluble in sulphuric acid. 
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What ia the mod§ of making alum 7 — ^What aro the chemical combi- 
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LocaliU€8. Tolfa, near Rome ; al9o in Tuscany, and Hun- 
gary, and in the vicinity of several burning mountains. . Ac- 
cording to Cordier, as quoted by Phillips, it exists in almost 
all burning mountains. 

Uses. It is used in the m^ufacture* of alum, and the sup^. 
rior quality of that produced at Tolfa, is ascribed to the em- 
ployment o^ this mineral. — Mohs. 

Species 3. aikaxine^fluate of umb. 

Exiemdl characters. Colours, white, greyish .white, cw 
brownish ; occurs massive ; structure perfectly lamellar, with 
jointis parallel to all the planes of a rectangular prism ; trans- 
lucent ; becomes transparent by immersion in water ; not so 
hard as fluor : sp. gr. 2.94. 

Chemical characters. Fuses into a transparent globule, 
which becomes opake on cooling. 

Composition. Alumine 21 ; soda 32 ; fluoric acid and water 
47. — Vauquelin. 

Localities. West Greenland, in two small layers in gneiss^ 
one of which contains the white variety, and the other those 
that are coloured. 

Species 4. ambltgonite. 

External characters. Colours, greenish white, or sea green ; 
occurs in rhombic prisms, which are rough externally ; clea- 
vage parallel to the sides of the prism ; lustre liriUiant ; trans- 
parent, or translucent when in thin lannnsB ; hardness equal to 
felspar: sp. gr. 3.00. 

Chemical characters. Easily fusible, with intumescence 
into a white enamel. 

Composition. Alumine, lithia, phosphoric, and fluoric acids. 

Berzelius considers it as a double sub-phosphate of alumine 
and lithia, containing fluoric acid. 

Locality. N^ar Penig, in Saxony, where it occurs in granite 
along with tourmaline and topaz. 

Species 5. ANHYDRors sulphate of soda and liuEv . 

6LAVBERITE. i 

External tharacters. Colour, yellowish or greyish white ; 
occurs massive, and in the form of flat rhombic prisms ; late- 
ral planes striated transversely ; the terminal ones smooth ; 
structure foliated ; lustre vitreous ; streak yrhite { semi-trans- ^ 
parent ; yields to the knife : sp. gr. 2.7. 

Chemical characters. Fusible with decrepitation, into a 
white enamel. If thrown into water it becomes opake, and is 
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partly dissolved. The same happens if exposed to a moist 
atmosphere. 

Composition, Sulphate of soda 51.0 ; sulphate of lime 49. 
^.-^Brongniart. 

Localities. Near Ocana, in New Castle, also in Upper 
Austria. 

Species 6. polyhallite.*— — Stromeyer, 

External characters. Colour, brick red or colourless ; oc- 
curs in amorphous masses, partly compact and partly fibrous ; 
fibres, parallel or curved ; transparent or' translucent ;> the 
compact yields to cleavage parallel to all the planes of the 
cube ; brittle ; scratches calcareous spar : sp. gr. about 2^77. 

Chemical characters. In the flame of a candle becomes an 
opake mass of a brownish colour ; melts instantly before the 
blow pipe. 

Composition, Sulphate of lime 28.25 ; anhydrous sulphate 
of lime 28.42; anhydrous sulphate of magnesia 20.03; suU 
phate of potash 27.70 ; muriate of sodk 0.19; red oxide of 
iron 0.34. — Stromeyer^ 

Localities, Ischel, in Upper Austria ; also at Vic, in Lor- 
raine ; in both places among rock salt. 

CLASS V. 

ALKALINO-EARTHY MINERALS. 

The minerals belonging to this class, consist of earths in va- 
rious proportions ; including generally, in their composition, 
one or more of the alkalies. Many of them also contain 
sm&U quantities of the oxides of one or more metals, as iron, 
or manganese, from which they derive their colours ; but these 
are not considered essential ingredients. 

Species 1. MicA.f 

External characters. Colours, white, green, brown, black, 
red, yellowish, and bluish ; occurs crystallized, massive, and 
disseminated; form, six-sided tables,' and oblique rhombic 
prisms ; structure perfectly foliated ; lustre glittering, or 
somewhat metallic ; translucent ; the white variety in thin 
pieces, transparent ; easily separable into thin plates, which 

* From the Greek, signifying a stone of many salts ? 
t Vulgarly called isinglass.. It9 name comes from the Latin, muro« 
to shine, or glitter. 

»»■ ■ ■ ' I ■« 1^ , " , . — " ■ ' « ■ ' .■ ' ■». 

Wfaat'is the composition of glauberite ? — ^What are the properties of 
polyhallite 7 — What are the minerals of the fifth class chiefly composed 
of ?— What are ^e colours of mica 7 



198 INTRODUCTION TO 

are flexible and elastic to a high degree ; yields easily to the 
knife : sp. gr. about 2.7. 

Chemical characters. Fusible into an enamel of different 
colours, dependingon that of the mica. 

Composition, ^roin Siberia.) Silex 48 ; alumine 34.25 ; 
potash 8.75 ; oxide of iron 4.5 ; of manganese 0.5 ; water 1. 
25.' — Kldproth. , 

There id much difierence in the composition of the several 
coloured varieties. , 

Disfinctive charucters. Talc, which it most resembles, is 
unctuous, to the touch, and inelastic. Foliated gypsujn, which 
it also resepibles, is inelastic, and m the heat of a candle, 
instantly turns white and' opake. Cyanite is harder, inelastic, 
and infusible. 

Variety 1. plumose mica. 

, The most common colour is greyish white, but it may as- 
sume any of the colours of the species. It occurs in fine deli- 
cate crystals, diverging from a central line, so as to imitate 
the feathers of a quill, or plume, whence the name. 

Variety 2. Laminated mica. 

It occurs in large plates, which according to Hauy, are 
sometimes found in Russia, a yard in extent. It is easily 
separated into thin shining laminae. 

Mica, although it does not form beds alone, is a very abun- 
dant mineral, being universally distributed, among primitive 
rocks, and forming an essential ingredient in granite, gneiss, 
and mica slate. . « ^ 

Hence its localities are in every primitive country, and only 
a few, where fine specimens occur wilj be mentioned. 

Localities, U. S. Germantown, Penn. in six-sided, ta- 
bles, and prisms. — Wister, In the Highlands, at Munp iron 
works, N. Y. " in blefcck six-sided tables, six inches in diameter. 
— Pierce, Woodbury,. Conn, violet coloured ; also at Wa- 
tertown, occurs the plumose variety, and near Hart&rd, in 
small crystalline masses resembling the garnet. Bellows 
Falls, Ver. rose coloured. — SUliman. . Brunswick, Maine, of 
a beautiful green. — Cleaveland, 

Vsesi It was formerly employed for the windows of houses 
instead of glass, and until lately, was used in the Russian 
ships of war, it being not so liable as glass to be broken, by 
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the discharge of cannon. At the present time, it is used in- 
stead of horn or glass, in lanterns, and for enclosing objects 
for the microscope. 

Lowry says, that in Siberia,' mica --is quarried, and employ. 
ed for the purposes to which glass is applied in Europe. 

Species 2. leucite.* 

External characters. Colours, greyish white, white, and 
reddish white ; occurs in ^ small angular masses, apparently 
rounded by attrition ; also in crystals, whose sides are bounded 
by twenty -four equal and similar trapeziums ; crystals^ some- 
times elongated ; angles often rounded ; transparent, passing 
into opake ; lustre, shining vitreous ; structure obscurely la- 
mellar ; scratches glass with difficulty : sp. gr. 2.47. 

Chemical characters. Infusible alone ; with . borax, slowly 
dissolves into a diaphinous glass. 

Composition. Silex 53.75; alumine 24.62; potash 21.35. 
— Klaproth. ^ 

It is found in the products of volcanoes, which circumstance 
will serve to distinguish it from the minerals it most resem- 
bles. ■ 

Localities. Italy and Bohemia, in basalt and lava. The 
road from Rome to Frascati, is said in many places to be 
covered with it. 

Species 3.' ANDALUCITE.f 

External cliaracters. Colour, reddish, or purplish red ; 
occurs massive and in rectangular, or slightly rhombic prisms ; 
structure lamellar, with joints parallel to the sides of a rhom- 
bic ^rism ; translucent or opake ; easily frangible : sp. gr. 
about 3 ; scratches quartz, and sometimes spinelle. 

Chendcai. characters. Infusible alone, with borax melts into 
a limpid glass. 

Composition. Alumine 52 ; silex 38 ; potash 8 ; oxide of 
iron 2. — Yaiiqudin. 

Distinctive characters. It is distinguished from felspar, by 
its greater hardness and higher specific gravity, and from 
corundum by its inferior specific gravity a/id its form. — Jame. 
son. 

It is found in primitive rocks only. 

* Signifying a white stone. 

t From Andalusia, in Spain, where it was first found. 



What are the colours and crystalline forms of leucite ? — In what situ- 
ations is leucite found ? 
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. Localities » Andalusia, in Spain. Forez, in France, in a 
vein of felspar. Nesff Freyberg, and at Penig, in Saxony. 
Wicklow and Kilkenny, in Ireland. 

(J. S. Readfield, in Maine. — Cleavdand. East Bi^ford, 

Penn. 

Species 4. bvcholzite.* 

External characters. Colours, black, and white, arrimged 
in spots ; occurs amorphous ; lustre glittering, and glassy, or 
sometimes waxy ; the black part separates into fibres ; cross 
fracture conchoidal ; structure indistinctly lamellar ; frag- 
ments wedge-shaped ; opake or translucent on the edges ; 
scratches glass. 

Compositum. Alumine 50; silex 46 ; potaeft 1.5 ; oxide 
of iron 2. 5. — Brandes, 

Localities. The Tyrol. First noticed by Dr. Brandes. 

U. S. Brandywine creek, Del, — Nuttail. 

Species 5. ICHTHYOPHTHALMITB.f APOPHYLLITE. 

External chara4sters. Colours, wl^ite, greyish white, green* 
ish, or rose red ; occurs in square prismatic crystals, and in 
laminated masses ; crystals oflep truncated on the solid an- 
gles, by triangular planes, so as to give them, a four-sided 
pyramidal termination ; lustre glistening and pearly ; structure 
foliated and easily separable into thin s&ning plates, like those 
of selenite ; brittle ; translucent or nearly transparent : sp. gr. 
about 2.5. 

Chemical characters. Exfoliates, and finally" melts into a 
blebby glass. In nitric acid, divides into flakes. 

Composition, Silex 51 ; lime 28 ; potash 4; water 17. — 
Vauquelin* 

Distinctive characters. It resembles adularia,^ sulphate of 
strontian, and bar3rtes!. It is much softer than the first, and 
does not like barytes givie a fetid taste when melted, nor like 
strontian a sour one. Neither of these substances form flakes 
in nitric acid. 

Localities, Utoe, in Sweden, in a lamellar limestone. 
Arendal, in Norway. East Gothland. Fassa, in the Tyrol, 
and in the Is|e of Sky. 

* After Bucholz, the chemist. 

t From the Greek, meaning fish-eye-stone, owing to its peduliar lus- 
tre. 

» I w I ■ ■■ , III m 11. ■ ■ . ^ 

What are the most obvious characters of bncholzite ? — ^Whence does 
ichthyophthalmite derive its name ?-^£[ow is apophyllite distingnished 
from the minerals it most resembles ? * 



MINERALOGY. - 201 . 

U. S. Near Lake Champlain, N. Y. — Cleavdand. Near 
Saybrook, Conn. — Giiibs. 

Variety 1. albin.* 

External characters. Colour, opake white ; occurs in 
crystalline and laminated masses ; forms a jelly with nitric 
acid ; found in Bohemia. 

Species 6. naosite.'I- 

Ewtenud characters. Colours, pearl white, greenish, or 
grey ; occurs in minute aggregated scales ; lustre pearly ; 
friable ; unctuous to the touch ; adheres to the fingers ; gives 
out an argillaceojas odour when breathed on ; swells on being 
moistened. 

Chemical characters. Swells, and melts with ease. 

Composition. Silex 50 ; alumine 26 ; lime 1.5 ; potash 17. 
5 ; oxide of iron 5 ; and a trace of muriatic acid. — VauqueUn. 

Distinctive characters. Lepidolite, which it resembles, is 
of a lilac colour, and not so unctuous. It is more easily fused 
than talc, and never is of so dark a colour as chlorite. 

It is met with in small masses in the cavities of primitive 
rocks, and particularly in quartz. ^ 

Localities. Near Freyberg, in Saxony. At Piedmont, and 
in Bohemia. 

U. S. Farmington, Conn. Smithfield, R. I, n 

Species 7. hauyne:|: 

External characters. Colours, indigo blue, and opake, 
or bluish green, and translucent ; occurs in grains, in 
crystals, and massive ; form the dodecahedron, with brilliant 
faces ; harder than quartz ; very brittle ; structure imperfectly 
foliated ; lustre vitreous : sp. gr. 3* 

Chemical characters. Fusible with loss of colour into a po« 
rous glass ; with borax into a diaphanous glass, which turns 
yellow on cooling. In powder, it forms a jelly with acids. 

Composition. Silex 30 ; alumine 15 ; sulphate of linie 20. 
5 ; lime 5 ; potash 11 ; oxide of iron 1 ; water 17.5.; — PhiL 
lips. 

Localities. In the vicinity of Nemi, Albano, and Frascati, 

* "Ftfitti the Latin, albus, white, 
t From the French, tMore^ pearl. 
X In honor of the celebrated Hauyi, 

- 

Where is this mineral found in this cotmtry ?«-What is the appearanoe 
of nacrite, and m. what situations is it found ? 

18 
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in Itidy, associated with mica, leucite, and augite. Also near 
Vesuvius, and Tiree, one of the Scottish Isles, in limestone. 

Species 8. obsidian. 

External characters. Colours, hlack, greyish, or brownish 
black; also, greenish, bluish, or yellow ; occurs in roundish, 
or angular masses ; fracture large conchoidal, with rouud 
circular lines, increasing in dimensions from the point of frac- 
ture ; lustre splendent and vitreous ; translucent on the edges, 
or opake ; scratches glass ; easily broken, and flies like glass : 
sp. gr. about 2.35. 

Chemical characters. Swells, and finally melts into a spongy 
mass. It does not melt into a solid glass even at a white heat. 

Composition. (That of Hecla.) Silex 78; alumine 10; 
potash 6 ; lime 1 ; oxide of iron and manganese 3.6. — Vau^ 
quelin. 

Obsidian in its aspect, fracture, and lustre, very much re- 
sembles coloured glass, as the thick part of a broken junk 
bottle. It also may resemble pitchstone. 

Sometimes it is variegated, presenting several colours in 
the same specimen, and some pieces exhibit a playof colours^ 
with a pearly lustre. 

The origin of obsidian has been a subject of coiunderable 
doubt and dispute among mineralogists. Some supposed from 
' the circumstance of its being commonly found in the vicinity 
of volcanoes, that it is of igneous origin, and that, indeed, it is 
only a mixture of siliceous and alkaline substances reduced to 
^ass by volcanic fire, hence it is often called volcanic glass. 

On the contrary, obsidian has occasionally been found with 
the remains of decomposed granite, gneiss, and porphyry, and 
even alternating with beds of the latter. Other mineralogists, 
therefore, suppose that it is of aqueous origin. — See Pinker^ 
ton^s Petrology. 

But it is said, that wherever obsidian has been found, there 
always exists marks of volcanic agency in the neighbourhood ; 
so that on the whole, there is little doubt but this substance 
owes its origin to volcanic heat. 

Localities. Hecla, and in almost every part of Iceland. 
Also in the Lipari Islands, in Teneriffe, Peru, Mexico, dec. 

Variety 1. peakkstone.* 

External characters. Colours, grey, greyish black, brown* 

* From its peatly hiBtre. 



What are the colours of obsidian and what common substance does it 
most resemble 7 — ^What is the most probable origin of obsidian 7 
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iah, reddish, or yellowish ; occurs in large, coarse, angular 
concretions, consisting of grains or s^ialler concretions, com- 
posed of lameilsB ; concretions often embrace a nucleus of 
obsidian ; surface smooth and shining ; lustre pearly ; trans, 
lucent on the edges, or opake ; scratches glass ; very fragile ; 
gives an argillaceous odour, when breathed on : sp. gr« 2.34. 

Chemical characters. Fusible with intumescence into a 
white frothy glass. 

Composition. Silex 75.25; alumine 12; lime 0.5 ; potash 
4.5 ; oxide of iron 1.6 ; water 4.5 ; potash 4.5 ; oxide of iron 
1.6; water 4.5. — Klaproth. 

Pearlstone occurs in the same geological situations with ob. 
sidian, and the same arguments and objections are brought 
for, and against its igneous and aqueous origin. 

Localities, Tokay, in Hungary, where it is found enclos- 
ing black masses of obsidian. Cape de Gatt, in Spain. Antrim, 
in Ireland, &c. 

Species 9. oieseckite. — Stromeyer. 

External characters. Colours, externally brownish, inter- 
nally greenish, intermixed with black ; occurs in six-sided 
prisms ; fracture uneven, splintery ; cleavage not perceptible ; 
lustre waxy ; has the appearance of soapstone, more than of 
a crystalline mineral ; opake or translucent on the edges ; 
yields to the knife ; streak whitish ; scratches glass : sp. gr. 
2.7 to 2.9. 

Composition. Silex 46.27 ; alumine 39.82 ; magnesia 1.2 ; 
potash 6.2 ; oxide of iron 3.35 ; water 4.8. — Stromeyer. 

Locality. Greenland, from whence it was brought by Sir 
C. Giesecke. Hence the name. 

Species 10. felspab.* 

Few minerals ar^ more widely diffused than this. It forms 
a necessary part of most primitive and many secondary rocks. 
Its colours are various, but it has a peculiar lustre, and a foli- 
ated structure, by which it is easy to distinguish it from other 
minerals. 

It has several varieties, which all agree in respect to struc- 
ture and peculiarity of lustre. 

* From the German, signifying fieldsptLt, from its being of^n found 
loose in fields. 



What is supposed to be the origin of pearlstone ? — ^Wby is due Tariety 
. called pearlstone ?— Whence does felspar derive its name f 
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Variety 1. common felspab. 

External characters. Colours, white, yellowish, grey, brown, 
bluish, red, and green ; occurs massive, disseminated, and 
crystallized ; form, an oblique prism, the sides of which are 
unequal, and vary from four to ten in number ; primitive form> 
the oblique parallelopiped ; common ibrms, a broad six-sided 
prism, terminated by dihedral summits, the planes of which 
stand on the narrow faces of the prism ; an oblique four-sided 
prism, flatly bevelled on the extremities ; a six-sided prism» 
terminated by five unequal faces ; structure foliated ; cleavage 
in two directions ; lustre shining, and often pearly ; translu- 
cent ; the dark varieties nearly opake ; cross fracture con- 
choidal ; fragments rhomboidal ; crystals generally indistinct^ 
and closely aggregated, crossing each other, or forming hemi- 
tropes : scratches glass : sp. gr. 2.54. 
Fig. 134. 



Fig. 134. An oblique parallelopiped, the primi- 
tive form. 




Fig. 185. 




Fig. 135. A short six-sided prism, truncated on 
four of its lateral edges, forming a ten-sided crystal, 
with alternate broad and narrow faces, and termi- 
nated by four unequal planes. 



Chemical characters. Fusible into a white translucent 
enamel. 

Composition. Silex 62.83 ; alumine 17 ; pota^ 13 ; lime 
3; oxide of iron 1. — Vauquelin, 

There is considerable difference in the composition of dif- 
ferent varieties of this species, and particularly in respect to 
the quantity of alumine, and potash which they contain. 

This variety is very generally diffused, and perhaps is more 
common than any other mineral, with the exception of quartz» 
the ores of iron, and carbonate of lime. 

It foi^ms a constituent part of gneiss, granite, and mica-slate > 

What are the colours of common felspar? — ^What are its crystalline; 
forms ? — ^What is the composition of felspar ? — Is felspar a common or 
a rare mineral ? 
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among primitive rocks ; ^d of greenstone, and most volcanic 
substances, among those of secondary formations. It also 
occurs in porphyry and sienite. 

Felspar, according to Pinkerton, intermixed with small 
quantities of other minerals, forms entire mountains in several 
parts of the globe. 

Felspar with garnets, forms a mountain in the west of Scot- 
land. In Siberia, the common foliated felspar, forms entire 
mountains. In the north of Scotland, there are mountains, 
and large strata of the same mineral. 

Variety 2. advlaria. moon-sto:ne. 

External characters. Colours, white, bluish white, some- 
times with tints of green, yellow or red ; occurs in roiled mas- 
ses, in crystals of the forms above described, and disseminated 
in granite ; lustre pearly, and especially when cut and polish- 
ed, it throws out greenish and bluish white chatoyant rellec-- 
tions from the interior ; fracture uneven ; cleavage in two 
directions ; crystals often present the hemitrope arrangement, 
which in polished specimens becomes obvious from the differ- 
ent directions of the grain, or laminse : sp. gr. 2.54. 

Chemical characters. Fusible into a transparent glass. 

Composition. Silex 64 ; alumine 20 ; lime 2 ; potash 14« 
— Vatiquelin. 

Distinctive characters. From common felspar into which it . 
passes^ it differs in being more translucent, and in displaying 
strong pearly reflections. Cat's eye is harder, and has not 
its foliated structure ; it is harder than ichthyophthalmite, 
strontian, or barytes, the two last also possess peculiar chemi- 
cal properties. Spoduinene splits and flies when heated. 

Adularia is found in cavities of granite, gneiss, clay-slate, 
nnd limestone. 

Localities* St. Gothard yields the finest specimens, some- 
times a foot in thickness. Beautiful specimens also come 
from Ceylon. 

U. S. Ticonderoga, N. Y. of a milk white colour, also on 
the margin of Lake Champlain, at a place called Split-rock; 
-^HaU. Near Baltimore, Md. — Gilmor. Germantown and 
Conestoga creek, Penn. Haddam, Conn. Near the city pf 
New York* Southampton, Oakham, wi Weipt Spring$eld, 
Mass. 

What is adnkiiia a variety of? — ^How does adularia dilTer from fei. 
spar t — In what situatioiis doQs adularia occur ?-rWher9 is it found in 
this country ? 

18* 
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According to Jameson, the .water opal, ancT the fire opal oT 
the Italians, as well as the sun-stone, which is distinguished by 
its red colour and beautiful silvery reflections, are varieties of 
adularia.. 

Uses. Adularia is sometimes polished for jewelry. It i» 
commcmly cut with a convex surface like the cat's eye, but is 
easily distinguished from it, by observing thq^ the reflections 
proceed from particular points on a plane surface, whereas in 
the cat'a-eye, the pearly light is obvious in every direction. 

Variety 3. gi.assy felsfas. 

« External characters. Colours greyish, or yellowish white ; 
occurs commonly in broad four-sided crystals, terminated by 
two planes ; lustre vitreous, or glassy ; crystals cracked in 
various directions ; transparent or translucent. 

Localities. Solfatera, Bohemia, and Hungary, in pumice. 
Isle of Arran, in Scotland, in pitchstone. 

Variety 4. labhados felspab. 

External characters. Colours, smoke grey, with spots of 
opalescent, or iridescent, variable tints, consisting of blue, fire 
red, green, brown, yellow, or orange, according to the direc- 
tion in which the light falls upon it ; sometimes several of these 
colours are perc^tible at the same instant, but more commonly 
they appear in succession, as the stone is turned towards the 
light ; occurs massive ; structure like that of common felspar, 
and easily recognized as one of that family. 

This most beautiful variety was discovered by the Moravian 
Missionaries, on the Island of Bt. Paul, situated on the coast of 
Labrador. 

Dr. Anderson, who gave an account of this mineral, soon 
after its discovery, describes it as displaying all the variegated 
tints of colour that are to be seen in the plumage of the pea. 
cock, pigeon, or most delicate humming-bird. 

Specimens of it being sent to England, they were bought 
with great avjdity, and the desire among the collectors all over 
Europe, to possess specjj^ens was so great, that single pieces 
were sold at £20 sterling. 

Localities. Near Petersburg, Russia. Near Laurwig, in 
Norway. Bohemia, Saxony, and Labrador. 

U. S. Near Lake Champlam, N. Y. in an iron mine^—- 
Gihbs. Near Pompton Hills, N. J. in a large rounded mass. 

That of Labrador often contains magnetic oxide of iron. 

What is the use of adalaria 7— What are the peeuHarities of liabrador 
felspar ?— Where was this mineral first discovered 7 
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U^es. It is h^hly valued as a curiosity^ and is cut and 
polished for ring stones, and breast-pins. When cut in an 
oblong convex shape, or en cahochon^ as the French term it, 
most of the colours are apparent at the same instant. MThen 
held between the eye and the light, it appears of a dingy grey 
colour, and without the least beauty, and one is the more aston* 
ished after viewing it in this manner, to witness the beautiful 
display of colours which it exhibits by .the reflected light. 

Variety 5. green felsfab. 

External characters. Colour, apple green f occurs in the 
common form of the species. It is called Amazon Stone, 

Loccd^ies, Uralian Mountains. 

U. S. Near Baltimore, Md. in granite. At Cow Bay, on 
Long Island, N. Y. colour apple green. — Pierce and Torrey, 
Topsham, Maine, in imperfect crystals. — Cleaveland, 

Variety 6. comfagt felsfab. 

External characters. Colour, white, bluish white, greenish^ 
reddish, brown and flesh red, colours sometimes arranged in 
spot or stripes ; occurs massive, disseminated, and in crystals ; 
texture compact, or minutely foliated ; fracture conchoidal ; 
lustre glimmering ; translucent on the edges : sp. gr. from 
2.60 to 2.74. 

Chemical characters. Fusible alone into a white porous 
enamel. 

Composition, Silez 51 ; alumine 30 ; lime 11^25 ; soda 4 ; 
oxide of iron 1.75 ; water 1.26. — KlapMh, 

It is one of the constituent parts of primitive, transition, and 
secondary rocks. It sometimes occurs in large beds, or even 
forms hills. 

Localities, Saxony, Tyrol, Scotland, dec. 

U. S. In the Fishkill Mountains, N. Y. in gneiss. Maiden, 
Dorchester, and Milton, Mass. Colours, sometimes red and 
white, arranged in veins. 

This variety resembles homatone, and sometimes jasper. 

According to M. €rodon, as quoted by Cleaveland, the vi- 
cinity of Boston furnishes compact felspar, perfectly analogous 
to the Turkey stone (hone) ; and also a veined variety, which 
strongly resembles certain antique engraved stones wrought 
by the Greeks and Romans in basso-relievo. 

What use la made of Labrador felspar ?-^What other varieties qf fel- 
spar are described t 
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Variety 7. fetid felspar. 

Necronite.* — Hayden, Sill. Jour. Sci. Vol. ii. 

External characters » Colour, clear white, or bluish white ; 
occurs amorphous, and crystallized in hexahedral prisms, re- 
sembling the beryl, and in rhomboids similar to the form of 
felspar ; structure lamellar ; transparent, passing into opake ; 
scratches glass, and even felspar in a slight degree ; when 
struck, or pounded, emits a most noisome cadaverous smell. 

Chemical characters. Infusible, and unalterable even with 
borax in the strongest heat of a smith's furnace. Acids do 
not affect it, either cold or hot. 

Locality. This mineral appears to have been first described 
by Dr. Hay den, of Baltimore, who discovered it in 1819, 
about 21 miles from that city. It occurs in primitive marble, 
associated with brown mica, sulphuret of iron, and tremolite. 

Variety 10. anorthite. — Rose. 

External characters. Colour, and streak, white ; occurs 
massive, composed of rhomboidal prismatic, aggregated crys- 
tals, resembling those of albite ; cleavage perfect in two direc- 
tions ; fracture conchoidal ; lustre upon the planes of cleavage, 
pearly ; in other directions vitreous ; translucent or transpa- 
rent ; hardness, that of felspar : sp. gr. 2.65 to 2.76. 

Chemical characters. Fusible like the other varieties of the 
species, the globule being turbid. 

Composidon. Silex 44.49 ; alumine 34.46 ; oxide of iron 
0.74; lime 15.68; magnesia 5.26. — l^ose. 

Distinctive characters. It is entirely decomposed by con- 
centrated muriatic acid. 

Locality. Mount Vesuvius, lining the cavities, of limestone, 
and associated with augite. 

This mineral has recently been discovered. 

Species 11. TALC. 

EiOemal chara^ers. Colours, green of various shades, as 
emerald, or apple green, or greeaish white ; occurs massive, 
consisting of thii^ folia easily separable with the fiJ9gers, also 
indurated and in crystals ; lustre shiping ; translucent ; in 
thin plates transparent ; soA, and very unctuous to the touch ; 
yields easily to the nail f foUa curved^ undulated, or straight ; 
lustre shining, pearly ; colour of the thin lamina white. 

* From the Greek, in allusion to its cadaverous smell. 
What are the colours of talc ? 
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Chemical characters. Before the blowpipe it turns white^ 
the laminee separate, and the thin fibres become glazed. 
With borax it melts with* eiiervescence into a greenish transpa- 
rent glass. 

Composition, Silex 61 ; magnesia 30.5 ; potash 2.75 ; 
oxide of iron 2.5 ; water 0.5. — KlaprotJi. 

Distinctive characters. It resembles mica, but this id both 
flexible and elastic, while talc is elastic but not flexible. 
Chlorite and nacrite are fusible without difficulty. Its unc- 
tuosity will also distinguish it from these substances, and from 
selenite, and cyanite. 

It occurs in primitive rocks, as granite and serpentine, 
and though common in small quantities, is never very 
abundant. 

Localities, U. S. Graflon, Windham, Cavendish, Lud- 
low, &c. Ver. — Hall, • Smithfield, silvery white, with rhomb 
spar. — WM, Near Baltimore, Md. fibrous, ligniform, and 
foliated. — Hayden. Delaware County, Penn. sometimes 
crystallized ; also on the Schuylkill, ten miles from Philadel- 
phia, of a fine green colour, with rhomb spar. — Lea, Had- 
dam and Litchfield, Conn. Southampton, Cummington, and 
Middlefield, Mass. Brunswick, Maine, in limestone, with 
actynolite ; colours, silver white, and apple green. — 
Cleaveland* 

Variety 1, induhated talc. 

External characters. Colour, greenish grey ; occurs mas- 
sive ; texture compact ; structure slaty ; lustre a little pearly ; 
less sofl and unctuous than common talc ; translucent on the 
edges ; insensibly passes into steatite. It is found in primitive 
mountains, in clay -slate and serpentine. 

Localities, Austria, the Tyrol, Switzerland, Scotland, <kc. 

'Distinctive characters. It has a $trong resemblance to pot- 
stone, but is more unctuous, and less hard. 
. Uses, This variety is employed by tailors, to trace out 
their work on woollen cloth. 

Species 12. steatite, soafstone. 

Extemcd characters. Colours, various shades of green^ 
grey, white, yellow, and red, and always dull ; grey and white 
are the most common ; colours commonly arranged in spots, 

What are the chemical characters of talc 7 — ^How is talc distinguished 
from the miQerals it most resembles ? — Is talc rough or unctuous to the 
touch ? — ^What is the use of indurated talc ? — ^What are the most obvious 
characters of soapstone ? 
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Toins, or clouds ; occurs inassivc!, forming large beds, or hills ; 
fracture splintery, or uneven, with marks of confused crystal- 
lization on close inspection ; 3rields easily to the knife, and 
may be cut when first taken from the quarry ; unctuous to the 
touch ; translucent on the edges ; leaves a shining streak : sp. 
gr. about 2.50. 

Chemical characters. Hardens, turns black, but is hardly 
fusible. 

Composition, Silex 64 ; magnesia 22 ; oxide of iron 3 ; 
water 5. — Vauquelin. 

Soapstone sometimes presents pseudo-morphous crystals, in 
the form of carbonate of lime or quartz, which appear to have 
been moulded into cavities once occupied by true crystals. 

Distinctive characters. It is less unctuous to the touch than 
indurated talc, into which it passes. Jameson observes, that 
the white variety approaches to lithomarge, and the green to 
fuller's earth, but both of these are softer and adhere to the 
tongue. Serpentine is harder than steatite, and not so unc- 
tuous. 

Steatite occurs in masses, and in beds of considerable 
extent, in primitive mountains; Sometimes according to 
Pinkerton, it forms mountains or hills of considerable di- 
mensions. 

Localities. Cornwall, in Englandt Boheniia, Scotland, 
Spain, Hebrides, ^c. 

U. S. New Haven, Litchfield, and Somers, Conn. At 
the latter place it is quarried extensively. On the Schuylkill, 
ten miles from Philadelphia, Penn. It is extensively employ, 
'"^d. Staten Island, N. Y. in abundance. Smithfield, R. I. 
It is employed in the arts. — Eaton. Graflon, Ver. This 
steatite is employed in the construction of aqueducts. — HalL 
Orford, N. H. It occurs in large quantities, and is extensively 
employed. — HalL Near the Falls of St. Anthony, Louisiana. 

According to Pinkerton, the Arabs made use of soapstone 
instead of soap. 

The inhabitants of New Caledonia, it is confidently said, 
either eat a sofi kind of soapstone alone, or mix it with their 
food. 

Humboldt says, that a certain race of inhabitants on the 
Oronoko, are almost entirely supported by a kind of soapstone, 
for three months of the year. 

Uses. Soapstone is extensively employed in the arts of life, 
for various purposes. It is soft, and well fitted for turning, 
cutting, or sawing. It is bored for aqueducts, and will proba* 
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bly come into general use for this puipoee, being much cheaper 
than lead, and without the least deleterious property. It re* 
sists the fire» and is well calculated for the backs of chimneys, 
and the sides of fire places, dec. AAer being heated, it will 
receive a tolerable pohsh, and might be employed for jambs 
instead of marble. 

Variehf 1.' potstoxob. 

External characters. Colours, greenish grey, passing into 
leek green, oflen spotted ; occurs massive ; texture compact ; 
structure slaty ; unctuous to the touch ; often yields to the 
nail ; not easily broken ; lustre glistening ; opake ; fracture 
earthy, or uneven ; odour argillaceous : sp. gr. nearly 3. 

Composition, Silex 38 ; magnesia 35 ; iron 15 ; alumine 
7 ; with a little lime and fluoric acid. — WeigUb. 

It is found with serpentine, argillite, and soapstone. 

Locality, Como, in Liombardy, where it has been quarried 
more or less, ever since the days of Pliny, and turned into 
culinary vessels. Hence the name potstone. 

It is often difiicult to distinguish potstone, from indurated 
talc and soapstone. It is, however, commonly less unctuous 
than the former, and more compact and finer grained than the 
latter. 

Variety 2* aoalxatolite. cHimssE fiouhe stone. 

External characters. Colour, greenish, or yellowish green ; 
sometimes with veins of lilac, or brown ; occurs massive ; 
greasy to the touch ; translucent ; texture compact ; easily 
cut with the knife ; receives a polish : sp. gr. 2.8. 

Chemicdl characters. Whitens and becomes opake, but 
does not melt. 

Composition, Silex 56 ; alumine 29 ; lime 2 ; potash 7 ; 
oxide of iron 1 ; water 5.— Faufuelm. 

Distinctive characters. It resembles nephrite in colour, 
translucency, and texture, but is much softer. 

It comes from China, carved into the form of grotesque 
images, and chimney ornaments. It is also found in Nagyag, 
in TVansylvania, and in Wales. 

Species 13. chlobjte. 

Chlorite occurs crystallized, compact, slaty, and earthy. 
As its bame sigififies, it is alway» of a green eolour, usually 
dark ; it is slightly unctuous to the touch, but much less so 

__^ ■- ■- - 

What are the uses of soapstone ?•— How does potstone difier from 
soapstone? — -What is siud of Chinese figure stone? — ^What are the 
forms in which chlorite occurs ? — What are the colours of chlorite ? 
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than talc. When moistened it Qommonly 3rields the odour of 
clay. Most varieties yield to the nail. 

Variety 1. crystallized chlorite^ 

External characters. Colour, dark leek green ; occurs in 
flat six-sided crystals ; structure foliated, and readily divisible 
into thin layers ; lustre shining ; crystals occur separate and 
intersecting each other, in smaH masses, or investing other 
minerals. 

Chemical characters. Fusible with difficulty into an ash- 
grey scoria. With borax forms a green glass. 

It is found in the veins and cavities of primitive rocks, with 
chalcedony, axinite, felspar, dec. 

Variety 2. common chlorite. 

External characters. Colours, leek green, or blackish 
green; occurs massive, composed of minute scales, or of an 
earthy texture ; lustre shining, or glimmering ; slightly unctu- 
ous ; yields to the nail : sp.' gr. froni 2.6 to 2.9. 

Chemical characters. The same as above. 

Composition, Silex 26 ; magnesia 8 ; alumine 18.5 ; oxide 
of iron 43 ; muriate of soda and potash 2.0 ; water 2. — Vau^ 
quelin. 

There is much difference in the proportions of these ingre- 
dients. Lampidius obtained only 9.7 oxide of iron, and 
Hoepfner obtained magnesia 39.47. 

Distinctive characters^ It is of a darker green than talc, 
or epidote. Nacrite is easily fusible, and potstone is of a 
more compact texture. 

Localities. St. Gothard, England, Scotland, Saxoi^, &c. 
It is a common mineral. 

U. S. Harper's Ferry, Vir. Chester county, Penn. Rye, 
N. Y. containing long and slender crystcds of schorl. New 
Haven, Brookfield, and Saybrook, Conn. At the latter place, 
in small crystals. — Porter, Charlestown, Brighton, Bridge- 
water, aq([^ West Stockbridge> Mass. Topsham, Maine. 

Variety 3. chlorite slate. 

External characters. Colours, green, blackish green, or 
greenish grey ; structure slaty, or foliated ; layers often curved ; 
opake ; occurs massive ; appears on inspection to be compo- 
sed of minute scales ; lustre glistening ; easily cut with a 
knife ; slightly unctuous to the touch. 

What are the chemical characters of chlorite ? 
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IHsHnetwe- eharaeUm. From mica slate, it is kaowii by its 
unctuosity aad colour, and from.argillite aad greenstone slate, 
by ita softness, as weU as the above named qualities. Talc 
and soapstone lupe move unctuous to the touch than chlorite. 

This variety, is found in beds, in primilive mountains, and 
oflen contains crystals of micl^ magnetic iron, garnets, &c. 

Localities, U« S. Williamstown, Mass. also at Westfield, 
containing crystals of mica.— Z>eu?6j^. Near New-Haven, 
and West-Haven, Conn, the latter abounding with magnetic 
iron. — -Silliman. 

Variety 4. 6S£en eabth. 

Esntemal eharticters, Coloupi, green of various shades, 
sometimes bluish or greyish green ; occurs in small amor- 
phous masses, or lining the cavities of amygdaloid or porphyry ; 
fracture earthy ; yields to the nail ; adheres to the tongue ; 
slightly unctuous : sp. gr. about 2.d. 

Chemical characters. Fusible into a brownish black slag. 

Composition, (From Verona.) Silex 53 ; magnesia 2 ; pot- 
ash 10 ; oxide of iron 28 ; water 6. — Klaproth. 

Localities, Bohemia, forming beds. Mount Pazza, where 
it occurs in pseudomorphous crystals, of the form of augite. 
Near Verona, where it has been long explored. 

U. S. Near Iinlaytown, in Patterson, N. J. On the Hud- 
son, N. Y. Near Boston, and at Deerfield, Mass. in amyg- 
daloid. 

Uses. Green earth is used both raw as a green colour, and 
burnt as a reddish brown colour, for painting houses, dec.-— 
Mohs, 

Species 1 A. TOUBMALINE. SCHOBl. 

External characters. Colours, green, blue, yellow, black, 
and white ; occurs in crystals and crystalline masses $ form, 
six, nine, or twelve-sided prisms, or six-sided prisms so trun- 
cated as to appear vender six, nine, twelve, or even twenty -four 
faces. The terminations are various, and commonly differ in 
the number and size of the faces at the two ends ; crystals 
long, striated, and complete, or aggregated into. irregular 
masses, their terminations not being obvious ; translucent or 
opake ; scratches glass ; eledxic when heated ; the end ha- 
ving the greatest number of faces being positive; the other 
negative : sp. gr. about 3. 



How is chlorite slate distinguished from the minerals it most resem. 
bles ? — ^What are the varieties of chlorite 7-^What are the uses pf green 
earth ? — ^What are die colours of tourmalinje ? 
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Fig. 196. 



Fig. 196. A nine^sided prismy obtusely terminated 
by iGive planes. Only four of the sides and two of 
the planes are obvious in the figure. 



Kg. 137. 

I Fig. 137. A three-sided prism, truncated on its 

I lateral edges so as to present nine unequal sides, and 

I terminated by three principal faces, to which a fourth 

l L__ jis added by the truncation of one of the solid angles. 

Variety 1. black toubmaune. common schobl. 

External charaxiers. Colours, velvet black, or brownish 
black ; occurs massive, disseminated and crystallized, in three> 
six, or nine-sided prisms, variously bevelled or truncated, and 
obtusely terminated by an uncertain number of planes ; crystal 
striated ; opake-; lustre shining, or nearly glistening ; brittle : 
sp. gr. 3. 

Chemical characters. Fusible with ease into a brownish 
slag. With borax, it is singular that so deep a coloured mi- 
nei^ , should form a nearly colourless and transparent glass. 

Conqwsition. Silex 38 ; alumine 34 ; magnesia 1 ; potash 
6 ; oxide of iron 21 ; manganese, a trace. — Klaprolh, 

Schorl is a very common mineral, but it never occurs in 
such quantities as to form the principal part of rocks. It is 
disseminated in crystals, and in small masses, in primitive 
rocks, as granite, and quartz. 

The ciystals, though describedas six, nine, or twelve-sided 
prisms, are commonly triangular, having three principal sides, 
which on inspection will be found to contain several plai&e 
faces each. 

Black tourmaline is often a very beautiful mineral. The 
crystals are of all sizes, from that of a small needle, to seve- 
ral inches in diameter, These are often long, straight, and 
perfect, and when occurring in milk white quartz, produce a 
very handsome effect, by the contrast of colour. 

Distinctive cJMracters, Schorl resembles hornblende ; but 



What are the forms of its crystals ?— What are the chemical charac. 
ters of toormaline ? — ^What is said of the electrical propertieaof tourma- 
line ? 
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schorl has a vitreotttl Ittatre, a conchoidal or uneven fracture^ 
and is electric by hept. Hornblende has a splintery fracture, 
a laminated structure^ is solier than schorl^ and is non*electric. 

Schorl is found chiefly in granite and quartz, sometimes in 
gneiss and mica slsitei 

Localities. Schorlaw^ in Saxony, where it was first found, 
and hence its name^ BoheQiia, Bavaria, Switzerland, Spain, 
Hungary, &c. 

U. S. Graflon, Brattleborough, and Stafford, Ver. Near 
Baltimore, Md. crystals sometimes more than three inches in 
circumfereitce. — GUmor. Rhinebeck and Kingsbridgo, N.Y. 
Haddam and Litchfield, Conn. Hallowell, Litchfield, Bow- 
doin, Maine. 

Tariety 2. oREiiif TouRMAxnTE. 

External ehariicters. Colour, bluish green, passing into 
dark leek green ; occurs under the forms above described ; 
translucent or opake ; electric by heat. 

Localities. Ceylon, Brazil, St. Gothard, in Switzerland, 
and in Sweden, 

U. S. Chesterfield, Mass. in a vein of quartz and felspar, 
traversing granite. The green tourmaline oflen encloses a 
prism of rose coloured rubeHite running through its axis. The 
crystals of tourmaline are sometimes four inches long. /The 
same granite contains the blue tourmaline and emerald. — 
Gihbs, Also at Paris, in Maine. 

Variety 3. yellow tourmaline. 

ExternaJ. characters. Colour, honey, or orange yellow ; 
translucent or transparent ; other characters common to the 
species. 

Localities. Ceylon. 

U. S. Near Baltimore, Md. in primitive limestone. Chester 
county, Penn. in transparent crystals with oxide of titanium. 
Dalton, Mass. colour straw yellow, and from one to two 
inches long. 

Vwriety 4. indicolitb.* 

^External characters. Colour, indigo blue, often ver^* dark ; 
occurs ciystallized in the form of the species, but commonly 
less perfectly. 

* From its colour, being; that of indigo*. 

What are the dif tinctiye characters of tourmaline ? — ^What is said of 
ihe green tourmaline of Chesteiiield 7— Where is yellow tourmaline 
found ?— What is indlcolite ? 
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LocalUieg* Utoe, in Sweden, of an indetenrnnate form. 

U. S. Harlsem Heights, N. Y. Goshen and Chesterfield, , 
Mass. crystals often of so deep a colour as to appear black. 
Bellows Falls, Ver. in primitive rocks. Hinsdale, N. H. in 
large crystals. — SiUiman* / 

Variety 5. white toubxaune. 

Localities. This rare variety occurs at St. Gothard, Elba^ 
and Siberia. 

U. S. Paris, Maine. 

Variety 6. ktjbellite.* red tourmaline. 

External characters. Colours, red, pink, crimson, violet, 
or rose red ; occurs under the same forms as the species ;' 
crystals not often distinct, being closely aggregated into groups^ 
or variously crossing and intersecting each other ; translucent 
or transparent ; harder than the other varieties. 

Chemical characters. Splits, intumesces, turns white, does 
not fuse, but vitrifies on the edges ; with borax affords a trans > 
parent glass. 

Composition. Silex 42 ; alumine 40 ; soda 10 | oxide of 
manganese and iron 7. — Vauquelin. ^ ' 

Distinctive characters. Its fine colour and its form will dis- 
tinguish it from all other minerals of this species. 

Localities. Ceylon, with lepidolite. Moravia, tJralian 
mountains, Ava, and Sweden. 

U. S. Chesterfield, Mass. in red crystals, often surrounded, 
or embraced by crystals of green tourmaline ; also in Goshen, 
Mass. with lepidolite, or rose red mica. Kingsbridge, 15 
miles from the city of New-York. Paris, Maine. 

It is sometimes cut and polished, and worn as a jewel, but 
is not highly esteemed. 

Fine specimens of rubellite, on account of their variety and 
beauty, sometimes sell at great prices. Thus Jame^n saw a 
three-sided prism of rubellite, of an inch in diameter, at Dres- 
den, which cost 400 rubles, and in the collection of Mr. Gre- 
ville, which he sold to the British government, there was a 
specimen of the samd mineral valued at j&lOOO sterling. 

Species 20. soMMiTE.f 

External characters. Colours, greyish> or greenish white ; 

* From its being of a niby red eoiovr. 
f From its occurring on Monte Somma. 

Wliat is the edioixr of mbellite 7 What is the ooi^poaitioo of .robeilite ? 
*— What is said of the prices of some rubellites V-Whenoa comes the 
aame of sommite 7 
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occurs in small crystals and crystalline grains ; form, a regu. 
iar six-sided prism, with the lateral edges and terminal angles 
often replaced ; cleavage parallel to the planes of the prism ; 
cross fracture conchoidal ; lustre shining, vitreous ; scratches 
glass : sp. gr. about 3.2. 

Chemical, characters. Fusible into a blebby colourless glass. 
Renders nitrous acid cloudy, when immersed in it. 

Composition, Silex 44.11 ; alumina 33.73 ; soda 20.46 ; 
loss 0.62. — Arfwedson, 

Distinttive characters. It resembles phosphate of lime, but 
is harder and does not phosphoresce on hot coals. 

Localities* Mount Somma, near Vesuvius, with mica and 
ido erase. Near Rome, in lava. 

Species 21, analcime.* 

Exiernul characters, Cojours, white, grey, yellowish, or 
deep red ; occurs crystallized in cubes, either perfect, or ha- 
ving its solid angles replaced by three planes ; also, in twenty- 
four sided crystals, the faces of which present trapezoidal 
figures, like those bounding the sides of the garnet ; scratches 
glass ; transparent or translucent, and sometimes opake ; 
crystals oflen implanted and grouped ; lustre shining and 
pearly ; by friction acquires a weak electricity : sp. gr. about 
2.25. 

Chemical characters. Fusible without intumescence into a 
diaphanous glass. 

Composition, Silex 56; alumine 18, lime 2; soda 10; 
water 8.5. — VauqueUn, 

Distinctive characters, Leucite, which it resembles, com- 
monly occurs in distinct crystals, or small masses, and never 
in implanted groups like the present species ; leucite is also 
infusible. The garnet, which the red variety resembles, is 
much harder and heavier. Fluor-spar melts into a white 
globule, carbcNQate of lime effervesces, and from stilbite, and 
zeolite, it differs in crystalline form. 

It oocurs in primitive rocks, and in trap, and lava. 

Localities, Bohemia, in the Hartz, Iceland^ Faroe islands^ 
near Edinburgh, and in several other parts of Scotland, Ire- 
land, &c. 

U. S. Paterson, N. J. in greenstone. East Haven, Conn, 
with agates and chalcedony. Deerfield, Mass. in greenstone. 

* From the Greek, in allusion to its weak electric powers. 

What are the colours of analcime ?-^What minerals does analcime 
mostresemble, and how is it distinguished from them ? 

19* 
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Species 23. fitchstohe. 

Eaierrud characters. Colours, grey, blue, green, yellow, 
red, brown; and black of various shades, but always dull ; 
occurs massive, and in prismatic concretions ; structure slaty; 
sometimes curves/i ; lustre, resino-vitreous ; fracture imper- 
fectly conchoidal ; opake or translucent ; scratches glass ; 
sp. gr. from 2.32 to 2.64. 

Chemical characters. Some few .varieties are infbsible, 
others melt into an enamel, the colour of which depends on 
that of the' specimen. 

Oomposition. Silex 73 ; alumine 14.5 ; lime 1 ; soda 1.75 ; 
oxide of iron 1 ; oxide <^ manganese 0.1 ; witer 8.5. — Klap- 
rath. 

Distinctive characters. Its imperfectly conchoidal fracture 
will distinguish il from obsidian, which also has a more vitre- 
ous lustre than pitchstone. Its fusibility will distinguish it 
from flint, jasper, semi-opal, and hornstone. 

It is found in primitive countries, also in trap rocks, in lava, 
and in formations of doubtful origin. Though generally found 
in veins and small masses, it sometimes forms whole moun. 
tains, ^ Kirwan states to be the case in Misnia; Pinkerton 
states the same fact in regard to certain mountains in Ger- 
,many and New Spain. 

Localities. Cairngorm, in Scotland. Germany, in many 
places. Ireland, near Dublin. Mexico, Teneriffe, &c. 

U. S. Bare Hills, near Baltimore, Md. in serpentine. 

Pinkerton mentions a pitchstone porphyry which occurs at. 
Auvergne, in France^ The base is dark bottle green, with 
lighter green crystals of felspar. In a specimen of this kind 
before me, the crystals of felspar oflen cross each other, or 
are set in the fonn of stars, and being of a light apple green, 
contrasted with the dark ground, forms a beautiful mineral. 

Species 24. i^ava. 

External characters. Colours, yellowish, or greenish grey, 
greyish black, or greenish black, sometimes sulphur yellow, 
and often spotted with red; occurs massive, with internal 
marki^ of fusion, being vesficular, or porous, the vesicles being 
empty; fracture more or less conchoidal, or fibrous; lustre 
glistening or shining ; opake, or feebly translucent on the 
edges ; also compact, with a dull earthy fracture, and often 
containing crystals of felspar, leucite, hornblende; &o. ; brit- 
tie ; often attracts the magnet. 

.1 ■ I .ill " .!•■■ I ,11. II - ■ .1 ■ • '— I .i l l! 

What are the coloure of pttjchatone ?— How. ie pitchstone disttnguiBh^d 
from the mmerals it most resembles 9-~What are the colours of lava ? 
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^ Chemical characters. Fusible into a d%rk coloured glass. 

Composition. (Compact lava.) Silex51 ; alumine 19.; lime 
10; soda 4; iron, 14; water I. — Phillips, 

Distinctive characters* Lava is heavier than pumice, and 
does not possess its fibrous aspect, nor its silky lustre. 

It is fbunil i^ volcanic countries only, and ier the product of 
the action of volcanic fire on earthy minerals. 

Localities* Etna, Vesuvius, Hecla, and most other volca. 
noes. . 

. Werner and Jameson notice two kinds of lava, slag lava^ 
Slid foam lava. Hauy enumerates six species, and Karsten 
nine. Many mineralogists, however, believe that some sub- 
stances formerly included among the lavas, are not volcanic 
products, and consequently Dot true lavas. 

Lava frequently includes crystals and other substances 
which are easily fusible, but which in appearance have not 
been altered by the fire ; such are felspar and hornblende. 
On this account some mineralogists have doubted its volcanic 
origin. 

The above description is intended to embrace only such 
substances as are undoubted lavas. 

Species 25. pumice. 

Eaiternal characters. Colours, greyish or yellowish brown, 
or light smoke grey ; occurs massive ; structure fibrous ; tex- 
ture extremely porous ; pores round, or elongated ; lustre 
shining, pearly ; very brittle ; opake, or translucent on the 
edges ; scratches glass and steel ; fracture fibrous, or imper. 
fectly conchoidal ; yields to the knife : sp. gr. 1.4, but is 
sometimes so light as to swim on water. 

Chemical characters. Fusible into a yellowish green glass 
full of bubbles. 

Composition. Silex 77.5 ; alumine 17.5 ; oxide of iron 1« 
75 ; potash and soda 3. — Klaproth. 

Pumice is generally considered a volcanic product, though 
some geologists consider it an aqueous deposite. That it is 
sometimes of volcanic origin, there cannot be a doubt, as in 
some cases of submarine volcanoes,' pumice has been formed, 
and floated on shore ; but, all volcanoes do not seem to pro- 
duce it, as it is but sparingly found at Vesuvius, and not at all 
at Etna. 
,_ — ,^.. I ■ - ■ ■■■ . ■ ' . .1 . — .. ■ ■ >. 

How ifl lava distinguished from p^mice ? — ^What is tho origin of lava ? 
— What are the colours of pumice ? — ^What is the dngin of pumice ? 
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Pumice oflen contains cr3rstal8 of hornblende, felipac, 
quartz, mica, dec. 

LocaHties* Auvergne, in France. Iceland, Teneriffe, Li- 
pari, Hungary, dec. 

The pumice of commerce comes chiefly from Lipari. 

Uses. It is used under the name of pumice stone, for scour- 
ing brass, polishing certain metals and glass, and by cabinet 
Qiakers for smoot^ng wood and varnish. In the countries 
where it is found, it is sometimes employed as a building 
stone. 

Species 26. basalt. 

External cTiaracters, Colours, greyish black, brownish 
grey, or bluish black ; occurs in large amorphous masses, or 
in globular, columnar, or tabular forms ; fracture splin- 
tery, or coarse grained, uneven ; sometimes conchoidal ; lus- 
tre feebly glimmering, or dull ; opake ; streak, ash grey ; 
oflen porous, or vesicular ; cavities sometimes of considerable 
size, of a flat, oblong, or round shape ; oflen, also, porphyri- 
tic : sp. gr. from 2.8 to 3. 

Chemical characters. Fusible into an opake black glass. 
With borax it slowly dissolves into a greenish transparent 
glass. " ' 

Composition. (From Saxony.) Silex 44.5 ; alumine 
16.75 ; lime 9.5 ; magnesia 2.25 ; soda 2.6 ; oxide of iron 
20 ; oxide of manganese 0.12 ; water 2. — Phillips. 

Distinctive characters. It is of a darker colour, and wants 
the greenish tinge of greenstone. And from indurated clay 
and argillite, it may generally be known from, the difference 
of lustre and fracture, as well as from the vescicles and em- 
bedded minerals which it contains. 

Basalt is often porphyritic, containing embedded crystals, 
as hornblende, olivine, felspar, quartz, mica, analcime, day^ 
^c. Sometimes its cavities are lined with incrustations of 
lime, steatite, and zeolite. 

It frequently attracts the magnet, and is subject to decom- 
position, in cotisequence of the quantity of iron it contains. 

Variety 1. columnar basalt. 

|t occurs in columns of a prismatic form, having from three 
to nine plane sides or faces, but more commonly only five or 
six. These columns are of all sizes, from a few inches to 
several feet in diameter, and sometimes nearly a hundred feet 

What is the use of pumice ? — ^What are the colours of basalt? — ^What 
are the chemical characters of basalt ? 
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high, oceasicmally straight but oflener cunred. The columns 
are jointed, or composed of many pieces of the same shape 
and dimensions, lying one on the other.'*' 
Locality. Giant's Causeway, north of Ireland. r 

1/'ariety 2. globular basalt. 

External characters. This variety occurs in tabular mas- 
ses, from a few inches to several feet in diameter. They are 
composed of concentric spheres, or layers, one without the 
other, forming globes, which are filled with lesser globes, gra- 
dually diminishing in size to the centre. These spheres are 
cross.cracked, so as to give the mass a radiated structure. 

Sometimes, says Mr. Bakewell in his geology, these spheres 
appear compressed against each other, so as to flatten their 
sides. At the centre they often contain a fragment of com- 
pact basalt, or some other substance, as a piece of shell lime- 
stone, as a nucleus. 

Basalt is undoubtedly a secondary rock, but mineralogists 
disagree as to the mode of its formation. Some contend that 
nothing but fusion could have produced the crystalline form, 
and the vesicular structure of this rock; while others see no 
difficulty in accounting for these and other peculiarities, on 
tlie supposition of its aqueous origin, and contend that basalt 
is a deposit from water. 

Notwithstanding the strong marks of fire which basalt seems 
to bear, there are many circumstances which discountenance 
its volcanic origin. It oflen contains substances apparently 
unaltered, which are easily fusible, as hornblende, felspar, and • 
clay. It also embraces organip remains, both of animals and 
vegetables, and sometimes rests on coal, or bituminous wood, 
without leaving any marks of fire on these substances. An. 
other strong argument against its volcanic origin is, that it fre- 
queatly alternates with limestone, and sandstone. 

Oa the whole, it is most probable that some basalts have 
originated from fire, and others from water. According to 
PhUlips, the basalt of Ger/nany is believed by most geologists, 
to be of Neptunian or aqueou%origin, while that of France is 
universally acknowledged to be volcanic. 

Probably the most remarkable locality of this rock existing, 
is that caUed the Giant's Causeway, in the north of Ireland. 

* See Bakewell'8 Geology. 

, ; ■• ■ > ' 

What is the form and appearance of- globular basalt ?— «What ia sup- 
posed to be the origin of baieudt 7 — ^Where is the most remarkable locality 
of basalt 7 
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At this place, a vast number of basaltic columns -stand side by 
side, fonning the walls of a gap, from tHe sea into the side of 
the mountain. The area of this gap is about 6(X0 feet long 
by 30 wide. The columns are mostly strai^t, and about 40 
feet high. 

Another very interesting locality of this mineral is at Cader 
Idris, in North Wales, where a vast number of these columns 
are lying in confusion on each other, as though they had been 
thrown down by some terrible convulsion. Bakewell has given 
a drawing of this scene. 

Species 27. jade, nephrite. 

External characters. Colours, mountain green, passing into 
dark grass-green, sometimes light sea green ; occurs massive, 
and in rolled pebbles ; fracture splintery ; lustre glimmering, 
and greasy, when polished ; translucent, sometimes only on 
the edges ; unctuous to the touch ; strongly coherent, and 
very difficult to break ; scratches glass ; structure compact ; 
cleavage, none. 

Chemical characters. Fusible into a greenish glass. 

The descriptions of this mineral by different authors, are 
quite discordant. Kirwan saysj jade is infusible by the strong, 
est heat of a furnace. Hauy and Cleaveland say, it is easily 
fusible by the blowpipe. Aiken says, that it yields to the 
knife. Phillips, that it scratches quartz, &c. 

In respect to composition, Kirwan gives, silex 47 ; magne- 
sia 38 ; clay 4 ; lime 2 ; ii^on 9. 

Saussure, silex 57.75 ; lime 12.75 ; alumine 1.5 ; oxide of 
iron 5 ; oxide of manganese 9 ; soda 10.75 ; potash 8.5 ; 
water 2.25. 

These characters and compositions are so widely different, 
as to render it impossible that they should belong to the same 
species. It is most probable, therefore, that the same name 
has been applied to minerals of entirely distinct species. 

The above specific description, applies to what the writer 
has considered undoubted specimens of jade. 

Uses. Its great tenacity, observes Jameson, enables the 
artist to execute on it beautifully delicate figures without the 
risk of breaking. The Turks cut it into handles for sabres 
and daggers, which they prize highly. It is said even to have 

been wrought into chains. 

♦ 

— ' '■ ■ I ' I I ■ I I III, ■ 

What are the colours of jtde ? — ^What are the pecaliaritiee of jade ? 
What are the uses of jade ? 
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Species 28. cbabasie.* 

External characUrs, Colours, white, yellowish white, 
greyish, or pale red ; occurs in crystals only ; form, an obtuse 
rhomboid, scarcely to be distinguished from a cube, its alter- 
nate angles being 94° and 86° ; subject to various modifica- 
tions ; cleavage parallel to the planes of the rhomboid , 
scarcely scratches glass ; translucent or transparent ; struc- 
ture lamellar ; crystals oflen implanted, or set pn other mine- 
rals; lustre vitreous : sp. gr. 2.7. 

' CJiemical characters. Fusible with slight swelling into a 
white spongy mass. Acids do not act on it. 

Composition, Silex 43.33 ; alumine 22.66 ; soda and pot- 
ash 9.34 ; water 21 ; lime 3.34. — VauqueUn. 

Distinctive characters. From carbonate of lime and zeolite, 
it differs in resisting the action of acids ; fluor-spar, which it 
also resembles, is acted on by acids^ phosphoresces when 
heated, and decrepitates, neither of which characters belongs 
to chabasie. 

It is found chiefly in amygdaloid, basalt, and greenstone. 

Localities. Obersteiii, in Germany. Fassa. Island of 
Sky. The finest specimens come from the three first named 
places. 

U. S. Deerfield, Mass. in greenstone, and balls of zeolite. 
-r^Hitchcock. 

Species 29. LiBPiDOLiTE.f 

Esctemal characters. Colours, lilac red, rose red, or pearl 
grey ; occurs massive, presenting an aggregate of minute, 
shining, flexible scales, or hexagonal plates ; fracture fine 
grained, splintery ; lustre, glistening and pearly ; yields to the 
knife with ease ; in powder^ unctuous to the touch : sp. 
gr. 2.8. 

Chemical characters. Fusible with ease into a transparent 
globule, at the same time says Aiken, tinging the flame pur- 
plish red. 

Composition* Silex 64 ; alumine 20.61 ; potash 9.6 ; oxide 
of manganese 0.5; lime l^ ; water l.S6.— Vauquelin, ' 

Another variety yielded, says Prof. Gmelin, silex 52.254 ; 
alumine 28.345 ; oxide of manganese 3.602 ; potash 6.903 ; 
lithion 4.792 ; fluoric acid 3.609. 

*From the Greek, signifying a particular species of stone. 

i From^he Greek, signifying a seal y stone. 

■ ■- J — " ■ ■ ■ ■ .1 - ■ 

What are the distinctive characters of chabasie 1 — In what rocks is 
chabasie found ? — ^What are the colours of lepidoUte 7 — Is lepidolite fusi- 
ble, or infusible ? 
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Prof. Gmelin, before the mikt^ytisy eupposed this mineral to 
have been micay crystallized in large laniin». — SUUihan^s 
Journal. 

DisUncUve characters. Its appearance much resembles an 
aggregation of small scales of mica, but mica melts into a 
greyish or black enamel, and is not unctuous to the touch. : 

Lepidolite is often a very handsome mineral. Its colour, ap- 
proaching to that of peach blossom, in some instances, is r^- 
markably soft and pleasant to the eye, while its scales are so 
disposed as to give it a glittering and brilliant lustre in: wfiat- 
ever direction it is held. 

H^es, It is cut into snuff-boxes, and various other orna- 
ments. 

Species 30. sfodvmene. 

External characters. Colours, greyish, or greenish white ; 
occurs massive, and in crystals ; structure laminated ; clea- 
vage parallel to the sides, and shorter diagonal of a rhombic 
prism ; lustre shining, and somewhat pearly ; translucent ; 
scratches glass ; cross fracture uneven and splintery : sp. 
gr. 3.19. 

Chemical characters. Exfoliates a little, and then melts into 
a nearly limpid glass. 

Composition. Silex 64.4 ; alumine 24.4 ; potash 5 ; lime 
3 ; oxide of iron 2.2. — Vattqitelin. 

Distinctive characters. From adularia, which it most resem- 
bles, it differs in the shape of its rhomboidal fragments, and 
in not emitting the peculiar nK)on-stone reflections. It is 
harder than carbonate of lime. Zoisite is commonly of a 
darker colour, and melts into a porous glass. It is harder 
than ichthyophthalmite, which separates into flakes in nitric 
acid. 

Localities. Utoe, in Sweden, in a matrix of red felspar, 
quart2, and mica. Tyrol, in a granite rock. 

U. S. Goshen, Chester, Conway, Lancaster, and Sterling, 
Mass. At Goshen, it is abundfmt. — Rohinsori. At Steriing, 
it fills the place of felspar in a granite rock. — SilUman. 

Species 'SI. cleavelandite.* 

External characters. Colours, white, greyish white, bluish, 

* In honour of Prof. Cleaveland, of Bowdoin University, I^aine. 

What does lepidolite most resemble ?T-What use is made of lepido- 
lite ?— What are the colours of spodumene ? — ^How does spodumene dif- 
fer from adularia ? — ^What are the colours of cleavelandite ? 
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androiddHliyOr red; oecaramaflnveaiidaryilftHizedin riioiii- 
bie tabular crystals, of which the lateral edges are semetiines 
truncated ; crystals often aggregated, so as to present steUnlar 
groups ; structure laminated ; cleavage perfect in two direc* 
tions ; texture of the massive, approaching fibrous, being com- 
posed of slender crystals, diverging in rows from straight or 
curved lines, and producing a feathery aspect ; translucent or 
semi-transparent ; scratches glass : sp. gr. 2.60. 

According to Phillips, some specimens afford distinct clea- 
vage parallel to all the planes of a doubly oblique prism, yield- 
ing to the reflective goniometer, in one direction, alternate 
angles of 93"" 80', and SO^ dO', in another direction, llfig SO', 
and 60° 30', and in another of 115° 65'. ^ 

Chemical characteri. Fusible into a white translucent 
glass. 

Composition. Silex 70.7 ; alumine 19.8 ; soda 9.0 ; lime 
0.2 ; oxide of manganese 0.1. — Stromeyer. 

Mr. Levy, (Ann. Philo.) has examined Cleavelandite with 
much attention. Its primitive form he finds, as the result of 
various observations, to differ from that of felspar. 

The primitive of the present species is a doMy oblique prism, 
while that of felspar is an oblique rhombic prism. These forms 
are incompatible, notwithstanding their great analogy. , The 
two species veiy nearly resemble each other, in every respect, 
and oflen occur in the same specimen. Cleavelandite, how- 
ever, Mr. Levy obseiyes, has a certain bnlMancy which does 
not belong to felspar. On re-examination of many specimens^ 
heretofore considered felspar, they have been found to be 
Cleavelandite, either entirely, or in part. Mr. Levy, indeed, 
connders the varieties of the present species, to be at least as 
numerous as those of felspar. 

Localities. Mr. Turner, of Edinburgh, firom whose collec- 
tion Mr. Levy has made the above observations, has speci- 
mens from Dauphiny, St. Grothard, Tyrol, Piedmont, Baveno, 
Elba, Vesuvius, Saxony, Sweden, Norway, Siberia, Greenland, 
United States, and South America. 

U. S. Haddam, Conn. Chesterfield and Ooshen, Mass. 
At Chesterfield, it contains rubellite, green tourmaline, and 
indicolite. 

Species 32. snuxAiaTE.* 

External characters. Colourj dark grey, inclining to clove 
* In honour of Bei^ainia Sillimai^ LL. D. of Connecticut. 



Where is Cleavelandits found 7 
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brown ; occoitb crystallized in four-sided rhomboidal prisinff 
whose alternate angles are 106° SO' and 73° 70' ; theinelina- 
tion of the base to the axis of the prism being 113° ; cleavage 
parallel to the longer diagonal of the prism ; cross fracture 
uneven, splintery ^ structure lamellar; lustre of the cleavage, 
brilliant ; of the cross fracture, vitreous ; translucent on Sie 
edges ; angles and sides of the crystals oflen rounded ; hard- 
ness greater than that of quartz ; sometimes scratches topaz ; 
brittle, and reducible to powder: sp. gr. 3.41, 

Chemical characters. Infusible, even with borax. Insolu- 
ble in acids. 

Composition* Alumine 54.111 ; silex 42.666 ; oxide of 
iron 1.999; water 0.610. — Bowen. 

DistincHve characters. It somewhat resembles zoisite, but 
the infusibility and great hardne'ss, as well as the crystalline 
form, and especially the peculiar cleavage of SilUmanite, will 
distinguish it from this, and perhaps every other mineral. 

The analysis of this species, and the quantity of several of 
its angles, has induced Prof. Mohs, to conclude that it may be 
a variety of disthene-spar (cyanite.^ But we may remark, 
that minerals composed of entirely different constituents, are 
found to crystallize under nearly the same angles, and that 
the hardness and composition of Sillimanite, indicate a distinct 
species. The varieties of cyanite yield to the knife, while the 
present species scratches quartz, and even topaz. Saussure 
and Laugier, both found cyanite to contain Ume. Saussure 
found, also 2.30, of magnesia. £laproth found the same 
mineral to contain a little potash, neither of whick belong to 
Sillimanite. 

Locality. Saybrook, Conn, in a vein of quartz, penetrating 
gneiss. 

CLASS VI. 

NATIVE METALS AND METALIFEROUS MINERALS. 

This class includes the native metals, together with the ores, 
or metals combined with other substances, as exygen, sulphur, 
or acids. 

In some instances, the quantity of metal does not amount to 
more than one third of the whole weight of the ore, with which 

What are the colours and chemical characters of Sillimanite 7— What 
are the distinctive characters of Sillimanite ? — Where is this mineral 
found 7 — ^What substances are included in the sixth class 7 
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it is arranged, the remainder being either some other metallic 
substance, or day, su]phar, or silex, dec. 

CrenUfi 1. PLATINA. 

This metal is found in its native state, and also combined 
with the metals, iridium, palladium, and rhodium. 

Species 1. native platina. 

External characters. Colour, steel grey, approaching to 
silver white ; occurs in grains, seldom exceeding the size of 
a pea ; hardness nearly equal to that of iron ; malleable, and 
may, like iron, be welded ; structure sometimes lamellar ; but 
more often not obvious ; streak unchanged : sp. gr. 17.33. 

Chemical characters. Infusible by ^e blowpipe. By the 
compound blowpipe, slowly fusible. Soluble in aqua regia 
only. . Not oxidated by exposure to the air. 

Nothing is known of the geological situation of this metal, 
it being found only* in small grains in alluvial deposits. 

Localities. South America, and St. Domingo, but chiefly 
in the former, where it occurs with zircon, iron ore, and native 
gold. 

Native platina is not perfectly pure, but is mixed with the 
metals palladium, iridium, and rhodium, together with a little 
iron. 

In a single instance, a mass of platina has been found 
weighing lib. 9oz. Idr. Its diameter is about two inches, and 
its shape nearly round. It was found in Choco, South Ame- 
rica, and is preserved in the royal museum at Madrid. — 
Phillips. 

Uses. The infusibility of this metal and its insolubility in 
most of the acids, renders it extremely valuable in the con- 
struction of many useful instruments. In chemistry it is used 
for spoons, forceps, evaporating dishes, &c. It is also em- 
ployed in the construction of philosophical instruments, for 
naval uses, for the covering of other metals to prevent their 
rusting, for painting porcelain ware, dec. 

Genus 2. gold. 

Gold, like platina, is found only in the native state, though 
oflen alloyed with other metals. 

Species 1. native gold. 

External characters. Colour, golden, or orange yellow, 
passing into greyish yellow ; occurs massive, capillary, amor- 

What are the states in whieh platina is found ?— What are the uses of 
platina 7~In what state is gold found ? 



328 



nOttODUCQON TO 



phou8, dentritic, and crystallized, in cubes, and oetobofaons 
with various modifications ; fracture hackly ; lustre metallic ; 
soft and malleable : sp. gn 14.85 to 19*25. 

Fig. 138. 



Fig. 138. The octohedron. 




Fig. 139. 




Fig. 139. The same with the edges trunca- 
ted. 



Fig. 140. 




Fig. 140. The rhombic dodecahedron. 



These are some of the common forms under which crystal- 
lized gold appears ; but in many instances the crystals are 
very irregular, and their geometrical forms difficult to deter- 
mine. The crystals are generally minute. 

Chemical characters. It is soluble in nitro-muriatic acid, 
which solution will tinge the skin of an indelible purple. Fu. 
sible with the blow-pipe. 

Distinctive characters* The malleability of native gold 
will distinguish it from iron and copper pyrites, and from yel- 
low mica, for each of which it is oft^n foolishly mistaken. 

Gold is found in rocks, and in alluvial soiU. The rocks, 
according to Kirwan, in which it most often occurs, are 
granite, or quartz, slate, hornstone, sandstone, and limestone. 
It also occurs in veins of iron ore, antimony ore, barytes, 
blende, dec. 

The gold of commerce is, however, almost exclusively 
found in alluvial deposits, where it occurs in small particles, 
or grains called gM dust. 



What UB theeryttalline forms of native gold 7—Wliat ara the distinct 
live oharacters of native gold 7 
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According to Maire, the gold miiiefl of Braasil and Africa, 
are entirely on the surface, Ihe gold being separated from the 
sand and gravel, among which it is found, by the simple act of 
washing. 

In Brazil, alone, according to the same author, above twenty 
tons weight of gold are annually procured, which forms a 
large share of the circulating medium of Europe.' 

In Africa, gold dust is an article of commerce, and consid- 
arable quantities iare exposed for sale, or to exchange for 
commodities. 

The gold of Africa is oflen adulterated with those varieties 
of pyrites, which are nearest its colour^i and also with brass 
filings. 

This fraud might easily be detected, by throwing the dust 
into nitric acid, which would dissolve the other substances, 
leaving the gold untouched. 

Gold is found in greater or less abundance, in almost every 
part of the globe. Jameson observes, that although in com- 
parison with iron, gold occurs in very small quantities, yet it 
is nearly as widely distributed in nature. 

In some rare instances, considerable masses of gold have 
been found. In 1730 a mass was found in Peru weighing 45 
pounds. In Paraguay, several masses are said to have oc 
curred weighing from 20 to 50 pounds. Cleaveland mentions 
a mass found on Meadow Creek, N. Carolina, which weighed 
28 pounds^ and Phillips mentions one which occurred in Wick- 
low, Ireland, weighing 22 ounces. 

In the viceroyalty of La Plata, in South America, there are 
thirty gold mines, or workings. 

The mines of Huhgary are said to be the most valuable in 
lEurope. 

The gold mines of the United States, are confined to the 
state of North Carolina. According to the statement of 
Prof. Olmsted (Sill. Jour. vol. 9), the gold country is spread 
over a space of not less than a thousand square miles, in that 
state. 

Reed^s Mine, in Cabarras County, where the large mass 
above mentioned was found, has also afforded many smaller 
pieces weighing from four to six hundred penny we^ts. 

Anson Mine, is situated in the county of Anson, on the wa- 

In what foreign countries is gold found ? — ^What has been the weight 
of some masses of native gold ? — ^Where has gold b^oa found in &ia. 
country? 

20* 
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ten of Richardson's creek. This locality was discovered 
three years since* 

Parker's Mine^ is situated on a small stream, near the Yad- 
kin river. 

These three mines are regularly wrought, by making exca- 
vations a few feet below the surface, and washing the earth 
Ud a manner similar to the process used in South America for 
Uie same purpose. The prevailing lock in the gold country is 
argillite. The country is of a diluvial formation, consisting of 
clay and sand, generally barren and the inhabitants poor. 

It is not easy, observes Prof. Olmsted, to ascertain the pre- 
cise amount of gold which these mines have afforded, as it is 
sold to merchants, and others, in small quantities, by indi- 
viduals. 

In 1820, the mint of the United States bad received to the 
amount of forty-three thousand six hundred eighty-nine dollars 
of this gold. 

Genus 3. mehcurv. 

Mercury is found native, also combined with sulphur, form- 
ing a sulphuret of mercury ; with muriatic acid forming a mu- 
riate of mercury ; and with silver, forming a native amalgam. 

Species It native mescuhv. 

External characters* Colour, silver white ; occurs in small 
globules ; perfectly fluid ; feels cold to the touch ; lustre 
splendent : sp. gr. 13. 

Chemical characters. Becomes volatile when heated, and 
flies off in white vapour. 

Composition. Mercury, nearly or quite pure. 

It is found in small quantities among the ores of mercury. 
In Idria, it occurs in limestone and sandstone. 

Species 2. native amalgam. 

External characters. Colour, silver white, or gre3rish, of- 
ten tarnished externally ; occurs massive lamelUform, in 
plates and in crystals ; form the octohedron, and rhombic do- 
decahedron ; fracture flat conchoidal ; lustre shining ; some. 
times semi-fluid ; cleavage none ; whitens the surface of 
polished copper, when ruM>edoa it : sp. gr. 10.6. 

Chemical characters* Before the blowpipe the mercury 
flies^off in white smoke, leaving a globule of pure silver. 

Mercury 64 ; silver 36. — Klaproih. 



What are the tUtet in wUeh mereaiy it fouiid 7— How ii native mer- 
cury known 7— What it native amalgam 7 
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Digdnciioe charader. Its want of ductility will distinguish 
it from native silver. 

Localities. Hungary, Siberia, and Sweden. It is found 
with native mercury, and cinnabar. 

Species 3. sutPHURET of mehcurt. cinnabab. 

External characters. Colour, scarlet or carmine, passing 
into cochineal red, and lead grey ; occurs massive and crys- 
tallized in acute rhomboids, variously modified ; translucent, 
or opake ; streak scarlet red ; lustre adamantine, inclining to 
metallic ; fracture granular or fibrous : sp. gr. 8. 

It sometimes occurs in thin plates, or tabular crystals, and 
rarely in imitative shapes. ^ 

Chemical characters^ It is volatile before the blowpipe, 
with the odour of sulphur. 

Composition. Mercury 84.5 ; sulphur 14.75. — Klaproth, 

Distinctive characters. From red silver ore, sulphuret of 
arsenic, red oxide of copper, and arseniate of cobalt, it is 
distinguished by entirely disappearing before the blowpipe, 
without the odour of garlic, or without leaving a metalUc 
globule. 

Variety 1. fibrous cinnabar. 

External characters. Colour, scarlet red, oflen with a 
tinge of yellow ; occurs massive ; structure fibrous ; lustre 
shining silky ; soils the fingers ; often invests other minerals. 

Slaty Cinnabar. This variety scarcely differs from the 
others, except in possessing irregular smooth faces, having a 
slaty appearance when broken. 

Localities. Upper Carinthia, in gneiss. Transylvania, in 
grey wacke. Its most important repositories are Idria, in 
Camiola, and Almandin, in Spain. At Idria the mine has 
been wrought several centuries, and is now many hundred feet 
under the surface of the earth. A great proportion of the 
mercury of commerce is obtained from this localify. It occurs, 
in beds of bituminous shale, associated with black mineral re- 
sin, grey sandstone, and limestone. The product of this mine 
has been chiefly s<^d to Spain, by a stipulation between the 
German and Spanish governments. 

The mines of Almandin occur in a mountain day-slate, and 
shale, and have been worked more than two thousand years. 

In South America, there are several quick-silver mines, but 

I ■ > ■ ' ' ■ 111 II 1 ■ ■ Ill I . . M l ■ I ,11 

What ia the cok>ur of native oinaabar 7-- How is nfttive amalgam dia. 
tingttiahe^ from other minerals ? 
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the quantity of metal which they produce is small, when com« 
pared with those already mentioned. 

U. S. On the borders of the lakes Huron, Michigan, St. 
Clair, and Erie, and at the mouth of Vermillion river, cinna- 
bar occurs in the form of a dark red sand, which, according to 
Mr. Stickney, yields about 60 per cent, of mercury. 

Mode of obtaining Mercury from the Cinntibar. The cinna- 
bar being mixed with iron Mings, or lime, and placed in re- 
torts ; on the application of heat, the sulphur unites with the 
iron filings or lime, while the mercury being thus disengaged, 
is distilled over in its pure state. 

Uses. A great proportion of the mercury of commerce is 
employed for the extraction of silver from its ores by amal- 
gamation. According to Humboldt, the quantity employed 
in South America for this purpose amounts to about twenty- 
five thousand quintals annually. 

Mercury is also used in the construction of two of the most 
important among philosdphical instruments, the barometer and 
thermometer ; when united with tin foil, it forms the amalgam 
placed over the backs of looking glasses. It is also used in 
the process of gilding, and in medicine it is the basis' of seve- 
ral preparations of the highest value, and for which there is 
no substitute. 

Species 4. muriate of mercubt. 

External characters* Colours, greyish white, yellowish 
white, and ash grey ; occurs massive and crystalhzed, in four- 
sided prisms, terminated by four-sided p3nramids ; with rhombic 
faces, also in crystalline crusts ; translucent ; streak white ; 
crystals very small ; lustre adamantine ; fracture conchoidal ; 
yields to the knife : sp. gr. 6.4. 

Chemical character. Volatile before the blow pipe. 

Composition, Oxide of mercury 88.48 ; muriatic acid 11. 
52. — Mohs. 

Distinctive characters. The muriate of silver which it most 
resembles, is soft, and leaves a globule of the metal under the 
blow pipe. 

Localities. Idria, in Germany, and Almandin, in Spain, in 
cavities of sandstone, or clay, with cinnabar. 

CrehuS 4. — SILVER. 

Silver is found native, also combined with sulphur, and mu- 
riatic acid, forming sulphuret and muriate of silver. It like- 

How is mercury extracted from cimiabar ? — What are the chief uses 
of mercury ? — What is the composition of muriate of mercury ? 
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wise exists in the metallic state, combined or mised with seve-, 
ral other metals. 

Species 1. nativb silyxs. 

External charaders. Colour, silver white, often tarnished 
grey or reddish ; occurs dentiform capillary, ramose, massive, 
reticulated, and in plates and spangles ; also crystallized in 
cubes and octohedrons ; sp. gr. 10 to 10.5. 

Chemicfd characters. Fusible. into a globule. Soluble in 
nitric acid, forming a solution which tinges the skin indelible 
black. 

Composition, Silver, with a little iron, antimony, copper^ 
or arsenic. 

Distinctive cTiaracters* Its colour and malleability, Will al- 
ways distinguish it. 

It is found in primitive, and secondary rocks, with the ores 
of silver, copper, cobalt, &c. 

Localities* Saxony, and Suabia, in gneiss and mica slate» 
Bohemia, Norway, Ireland. In several places in England^ 
and in many of the mines of South America. 

(J. S. Huntington, Conn, with native bismuth. Near Ports, 
mouth, N. H. a single mass has been found. Near Sing Sing, 
N. Y . in a small vein. 

Native silver often occurs penetrating crystals, or amor- 
phous pieces of common quartz. These, when the quartz is 
transparent, are sometimes cut into various shapes, and po- 
lished as cabinet specimens, or curiosities, and are often very 
beautiful. 

In several instances, large masses of native silver have been 
found. Thus many years since, a mass occurred near Frey- 
l>erg, in Saxony, weighing 1001b. Iqr. Another mass was 
found in the mine of Konsberg, which weighed 5601b ; and 
Jameson mentions a block of the same metal discovered in 
the mine of Schneeberg, in Saxony, which was so large, that 
Duke Albert descended into the mine and made use of it as a 
dinner table. This huge mass, when smelted, produced four 
hundred centners, (a centner being one hundred and ten 
poundis,) of pure silver. 

Species 2. antimonial silveb. 

External characters^ Colour, silver or tin white; occurs 
massive, in grains, and in hexahedral prisms, or cylinders ; 

■■ n il. Ill 11 I ■ « «■ II I .11 

VfhsA are the substances with which 8ilYe> is found combined ?-^What 
is native siiver?— How may native silver be distinguished 7— What is 
said of large masses of native silver 7 
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also in curved lamiiue ; lustre metallic ; yields to the knife ; 
fracture conchoidal ; not malleable : sp. gr. 9 to 10. 

Chemical characters. Fusible, with Uie emission of antimo- 
nial vapour, into a globule of silver. 

Composition. Silver 84 ; antimony 14. — Klaproth. 

Distinctive characters. It is distinguished from native sil- 
ver by its want of ductility, and the antimonial vapour, under 
the blowf^ipe ; from arsenical iron, and arsenical cobalt, by its 
want of the garlic odour, when heated, and from white cobalt 
ore by not giving a blue globule with borax. 

It is found in grapite and clay.-slate, associated with the 
other ores of silver. 

Localities. Spain, Suabia, the Hartz, AUemont, in France. 

It is a rare mineral. 

Species 4. sulphubet of silver. 

External characters. Colour, dark lead grey, oflen with an 
irridescent tarnish ; occurs in cubes, and octohedrons ; also 
recticulated, ramose, lamelliform, amorphous, and in plates ; 
lustre metallic ; cleavage imperfect ; fracture flat conchoidal ; 
malleable ; easily sectile ; sp. gr. 7. 

Chemical characters. Fusible with intumescence, and odour 
of sulphur, leaving a globule of silver. 

Composition. Silver 85 ; sulphur 15. — Klaproth. 

Distinctive characters. From native silver, it may be known 
by its less specific gravity and its sulphurous odour under the 
blow pipe. 

It occurs in primitive and secondary rocks, and is associa> 
ted with the other ores of silver'. 

Localities, Freyberg, Bohemia, many places in Peru, and 
Mexico, the Hartz, Cornwall, and other places in England, 
and in Lower Austria. 

U. S. Livingston's lead mine, Columbia county, N. Y. 

The present species is found in almost every silver mine, 
in greater or less quantity, and is an important ore for the ex- 
traction of silver. 

Variety 2. brittle svlfhuret of silver. 

External characters. ^•Colours, dark lead grey, or bluish 
grey, passing into iron black ; occurs massive and dissemi- 
nated; also in hexahedral prisms, with truncated terminal 
edges, and so short as to become lenticular ; lustre metallic, 

What is the composition of antimonial silver ? — ^What is the colour of 
sttlphuret of silver ? — What is the composition of sulphuret of silver ?— *^ 
Is Uiis ore of any importance ? 
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or dull ; structure foliated ; crystals mostly intercept each 
other ; sofl and brittle ; fracture conchoidal : sp.gr. 7. 

Chemical characters. Fusible with the evaporation of sul. 
phur, arsenic, and antimony, into a globule of silver, surounded 
by a slag. Soluble in nitric atsid. 

Composition, Silver 66.5 ; antimony 10 ; iron 5 ; sulphur 
12 ; arsenic and copper 5. — Klaproth. 

Distinctive characters. It differs from sulphuret of silver, 
in its want of malleability, and from arsenico-antimonial silver, 
by its darker colour and brittleness. 

It is found in primitive rocks with the other ores of silver, 
and is a rich ore. 

Localities. Near Freyberg, ia Saxony. ' Bohemia, and 
Hungary. 

Species 5. sulphuretted antimonial* silver, red silver. 

External characters. Colour, red, of various shades, passing 
into lead grey, and greyish black ; powder crimson red ; oc- 
curs in masses and grains, also dentritic, membranous, capil- 
lary, and crystallized, in hexahedral prisms, terminated by 
hexahedral p3nramids, variously modified by truncation ; also 
in double six-sided pyramids, with the edges replaced ; lustre 
metallic adamantine'; crystals often striated ; structure im- 
perfectly foliated ; yields to the knife ; translucent, opake : 
sp. gr. 5.20 to 6.68. 

Fig. 141. 



Fig. 141. A six-sided prism, terminated by three 
sided . pyramids, the faces of which stand alter- 
nately on the lateral edges of the prism. 




Fig. 142. 




Fig. 142. A double six-sided pyramid, with the 
acute angles truncated. 



"What if the colour of Bolphuretted antimonial silver ?— What are the 
crystalline forms of sulphuretted antimonial silver ? 
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Fif. 143. 



Fig. 148* A dodecahedron, or doable six-sided pyr- 
amid with the summits truncated, or replaced by three 
planes. 

Chemical characters. Fusible with antimonial fumes, into 
a globule of silver. 

Composition, Silver 60 ; antimony 20.3 ; sulphur 14.7 ; 
oxygen 5. — Klaproth, 

Distinctive characters. From sulphuret of arsenic, it dif- 
fers in having a greater specific gravity, and in leaving a 
globule of silver. Sulphuret of mercury is entirely dissipa- 
ted by the blow pipe. The sulphuret of silver is malleable. 
Specular oxide of iron, af^er being submitted to the blow pipe 
is magnetic, and the red oxide of copper is easily reduced to 
the metallic state by the blow pipe. 

It is found chiefly in granite, mica-slate, and porphyry. 

Localities, Saxony, Bohemia, Transylvania, Spain, Italy, 
and very abundantly in Mexico, and Peru. 

It is a valuable ore for the extraction of i^ilver * 

Species 7. carbonate of silver. 

External characters. Colour, grey, or blackish grey ; oc- 
curs massive and disseminated ; fracture uneven ; texture 
fine grained ; lustre glistening metallic ; brittle. 

Chemical characters. Fusible, and easily reduced. Efler- 
vesces in acids. 

Composition, Silver 72.5 ; carbonic acid 12 ; oxide of an« 
timony and a trace of copper 15.5. 

^Localities, Furstenberg, Suabia, in sulphate of barytes. 
It is a very rare ore. 

Species 8. muriate of silver, horn silver. 

External characters. Colour, pearl grey, greenish or red- 
dish blue, yellowish or greenish white, and brown ; occurs 
' massive, investing other minerals, reniform, amorphous, and 
crystallized in cubes, octohedrons, and acicular prisms ; vari- 
ously modified ; lustre ^listening and waxy; soft, yields to 
pressure ; malleable ; feebly translucent ; . becomes brown 
externally by exposure : sp* gr. 5«5. " 

"What are the distinctive character! of thii ore ?•— What ii the compo- 
flition of carbonate of silver ? 
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Chemical eharaeters, Fogiblo in the flame of a candle. 
Under the blow pipe, emits muriatic acid fumea^ and is redu- 
ced to a globule of silver. Rubbed on moistened zinc, it 
leaves a film of silver. 

Composition, Muriate of silver 88.7 ; oxide of iron 6 ; 
alumiae 1.75 ; sulphuric acid 0.25. — Kla/proth. 

Distinctive characters. The muriate of mercury which it 
resembles, is entirely volatile before the blow pipe. T^e 
present species leaves a silver globule. 

It is found in primitive rocks, with the other ores of silver. 

Localities, Friberg, in Saxony. Hungary, in several 
mines. South America, Cornwall, England, Siberia, Spain, 
and France. 

It is a good ore for the extraction of silver. 

Subspecies 1. aboillaceous mvsiate of sxlveb. 

External characters. Colours^ browhish white, greenish 
white, or pale green, externally bluish or brownish ; occurs 
massive, and coating other minerals ; fracture earthy ; opake ; 
soil, sometimes nearly fluid. 

Chemical characters. It feebly aglutinates under the blow 
pipe, while minute globules of silver flow from the mass. 

Composition, Silver 24.64 ; muriatic acid 8.28 ; alumine 
with a trace of copper 67.08. — Klaproth, 

Locality, Andreasberg, in the Hartz. 

Silver was probably unknown to the antediluvians, as it is 
no where mentioned in the writings of Moses, who only 
speaks of brass and iron, among the metals. In the time of 
Abraham, it appears to have been an article of common traf- 
fiG,- in the form of bars and ingots. — Calmet, 

According to Humboldt, the late annual product of the 
South American silver mines may be estimated at more than 
32 millions of dollars. 

According to Shaw, the quantity of gold and silver extracted 
from the American siines, from 1492 to 1803, has been equal 
in value to 5,706,700,000 dollars, of which immense sum it 
is estimated, that including the booty which the Spaniards took 
from the natives, abput 5,445,000,000 was carried to Europe, 
making a yearly average of 17 millions and a half for 311 
years. 



What are the chemical characters of muriate of silver ? — What is the 
aee of muriate of silver ? — ^At what period of the world did silver come 
into use ? — ^What is said of the quantity of gold and silver which his been 
raieed from the mines of South America 7 

21 
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The annual ioqportalion of these metals from Sdiith Amer- 
ica to Europe has been constantly increasing. From 1492 
to 1500, the yearly importation did not exceed 250,000 dol- 
lars. From 1500 to 1545, it amounted to 3,000,000. Fropi 
1545 to 1600, it was 11,000,000. From 1600 to 1700, to 
16,000,000. From 1700 to 1750, 22,000,000 and a half. 
And lastly, from 1750 to 1803, the annual amount was 35,- 
300,000 dollars. 

Humboldt calculates the weight of silver raised from these 
mines in three centuries, to have been 316 millions of pounds. 

Genus 5. coppeb. 

Copper is found native, also combined with sulphur, with 
oxygen, carbonic acid, arsenic acid, sulphuric acid, muriatic 
add, and with several of the metsds. Its ores are very nu- 
merous, and many of them highly beautiful and interesting. 

Uses, Copper, next to iron, is probably the most indispe,n- . 
sable metal, to the wants of man. Its uses are various and 
generally known. Brass, a compound, in universal use, is 
composed of copper and zinc. Bell metal, bronze, pinchbeck, 
speculum metal, and many other useful compounds, are al- 
loys of copper, with various other metals. Its salts and oxides 
are employed as paints, in colouring, and enameling, &c« 

Species 1. nativb coppkb. 

External characters. Colour, copper red, tarnished exter- 
nally brownish black ; occurs dentritic, capillary, reniform, 
and amorphous ; also. crystallized in cubes, and octohedrons, 
variously modified by truncation ; malleable : sp. gr. 8.5. 

Chemical characters. Fusible. Soluble in acids, forming 
salts, which give a beautiful blue when mixed with liquid am- 
monia. 

Composition. Copper, nearly or quite pure. 

It is found in the veins of primitive and secondary rocks. 

Localities. Siberia, Suabia, Saxony, Norway, and in many 
of the copper mines in England. 

U. S. Monroe county, Illinois. Near Lake Superior, 
North West Territory, a mass was found weighing by esti. 
mation 2,200lbs — Schoolcraft. Orange county, Vir. Blue 
ridge, Md. Adams county, Penn. WoodbridgO) N. J# Ham- . 
den hills. Conn, a mass was found weighing about OOlbs. 
Also 12 miles from New Haven, another mass was found of 
61bs. weight.'^SilUman. 



What are the sabatances with which copper ia found combined ?— 
Whatia the appearance of native copper ?— What ia aaid of large maaa* 
eiiof native copper ? . ' 
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Species 2. bitlphitbet of copfbb:. 

External characters.^ Colour, blackish lead grey, some- 
times irridescent ; internally lead grey, or 'tin white ; occurs 
massive, and in pseudomorphous crystals ; also crystallized in 
long tabular six-sided prisms, variously modilfied, and in ob- 
tuse^ and acute double six-sided pyramids, with the summits 
often truncated ; structure perfectly lamellar ; cleavage easy, 
with' brilliant faces ; easily broken into grains ; crystals small 
and grouped ; the massive sectile, passing into hard ; fracture 
conchoidal : sp. gr. about 5. 

Chemical characters. Fusible with the odour of sulphur, 
into a greyish metallic globule. Soluble in hot nitric acid. 

Composition. Copper 76.^ ; sulphur 22 ; iron 0.50. — 
Klaproth, 

Distinctive characters. Grey copper decrepitates under the 
bk>w pipe, and is^ harder than the present species. Grey an- 
timonial copper gives out the fumes of antimony. Red oxide 
of copper is easily known from it, by the difference of colour. 

Species 3. febbtjoinovs svLPHtrsET of copper, copper 

PYHITES. 

External characters. Colours, golden, or brass yellow, 
often with an external irridescent tarnish ; occurs dentritic, 
stalactical, amorphous, in concretions, and Crystallized ; form, 
the tetrahedron, with the sol^ angles often truncated, also the 
dodecahedron, formed by raising a three-sided pyramid, on 
the faces of the tetrahedron ; lustre shining, and metallic ; 
structure lamellar ; cleavage parallel to the faces of the octo- 
hedron ; faces brilliant ; crystals small and seldom perfect ; 
yields to the knife : sp. gr. 4.3. 

Chemical characters. Fusible into a black globule, which 
on continuing the heat becomes magnetic. Tinges borax 
gr^en. 

Composition. Copper 40 to 35.5 ; iron 40 to 33 ; sulphur 
20 to 36. • 

Different specimens seldom yield the same proportions of 
these ingredients. It often contains a portion of silex. 

Distinctive ^i^usracters. It resembles iron pyrites, but this 
is commonly of a bronze yellow, and does not tinge borax 
green. Native bismuth is laminated, and melts with great 

What is the colour of suiphurfit of copper ?— Wfa&t is the compositioii 
of sulphuret of copper ?r-What is the colour of copper pyrites ? — ^How 
may diisore be distiBguished 7^— What is the eomposition of copper py- 
rites 1 
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ease into a bright globule, that of the present species being 
black. Native gold is malleable* 

It is found in primitive and^ secondary rocks, and is one c^ 
the most common and abundant ores of copper. 

Localities. Spain, Bohemia, Siberia, Silesia, Norway, Ja- 
pan, Cornwall, and many other places in, England. 

U. S. Perkiomen lead mine,Penn. Also, in /Chester, Dela- 
ware county. On the Hudson, N. Y. in many places. Chesh- 
ire, Simsbury, Farmington, and GranlJy, Conn. -Woburn, 
Brighton, and Cambridge, Mass. 

It is a valuable ore for the extraction of copper, and from it 
a great proportion of that used in conmierce, is obtained. 

Variety 1. fvrfle coffer. 

External characters. Colours, blue, or yellow, sometimes 
intermediate between bronze yellow, and copper red ; irrid<es. 
cent ; occurs massive, and crystallized in the form of cubes 
with curvilinear faces, and truncated angles ; also in plates 
which are sometimes hexagonal ; structure imperfectly lamel- 
lar ; cleavage parallel to the planes of the regular octohedron ; 
soft ; easily frangible ; lustre metallic ; subject to tarnish : 
sp« gr. 5. 

Chemical characters. Fusible into a globule which is mag- 
netic. Effervesces with nitric acid. 

Composition. Copper 58 ; iron 18 ; sulphur 19 ; oxygen 
5. — Klaproth, 

Distinctive characters. Its greater specific gravity, and its 
variegated colours, will distinguish it from ferruginous sulphu- 
ret of copper. 

It is found in primitive and secondary rocks, with the other 
ores of copper. 

Localities. Arendal, Cornwall, Switzerland, Saxony, d^c* 

Species 4. obey coffer. 
External characters. Colour, steel grey, passing into iro]> 
black ; strecdc brownish ; occurs amorphous, disseminated, 
and crystallized in tetrahedrons, of which Hauy has enumera- 
ted twelve modifications; lustre glistening amdmetgillip.; brit^ 

tie ; crystals small and grouped : sp. gr. about 5. 
Fig. 144. 



Fig. 144. . The tetrahedron, with the edges 
bevelled or replaced by two planes* 




•m-^ 



Of what ttBe48 this ore ?— What ia aaid of purple copper ? 
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Fig. 145. The same, with the edges, and solid 
angles truncated. 



Fig. 146, 




Fig. 146. The pyramidal dodecahedron, with 
curved f»ces. 



Chemical characters. Fusible, but not easily reduced to 
the metallic state. 

Composition* Copper 52 ; iron 23 ; sulphur 14. — Chenevix, 

Distinctive characters. Specular oxide of iron is magnetic ; 
arsenical iron is harder than grey copper, and gives out ar- 
senical fumes when heated. 

It id found with the other ores of copper, and with those of 
iron in primitive and secondary rocks. 

Localities, Friberg, in Saxony. Gomor, in Hungary. 
Several places in the Tyrol. Spain, Scotland, England, &c. 

Species 4. TEN^NANrrrE. 

External characters. Colour, lead grey, passing into black- 
ish grey; occurs crystallized in the form of rhombic dodeca- 
hedrons ; also in cubes and regular octohedrons ; cleavage 
imperfect ; structure foliated ; lustre metallic ; streak reddish 
grey ; brittle : sp. gr^ 4.37.. 

Chemical characters. Burns with a bluish flame, and then 
emits arsenical vapours, leaving a black magnetic scoria. 

Composition, Copper 45.32 ; arsenic 11.84 ; iron 9.26 ; 
sulphur 28.74 ; silex 5. — Phillips, 

Locality, Cornwall, £ng. in several of the copper mines. 

Variety 1. white copfeh. 

External characters. Colours, internally nearly silver white, 
sometimes with a tinge of yellow '; soon tarnishes ; lustre 
metallic and glistening ; occurs massive and disseminated ; 
yields to the knife ; fracture fine grained, uneven ; brittle : 
sp. gr. 4.5. 

Chemical characters. Fusible, with arsenical vapours, into 
a dark slag. 

-■m m' •' — r-*— - -~— - — — ■ , 

What is the colour of grey copped ?-^What are crystallixie foma of 
srey copper ?— What is Tenaaiitite ? ^ 

21« 
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CampasUum. Copper 40 ; the remainder being iron, arse* 
nic and sulphur. — VauqueUfu ^ 

LoealUieg. Cornwall, with other copper ores. 

U. S. Fairfield, Conn, in compact masses^ colour metallic : 
sp» gr. 5. — SiUitnan. 

Species 5. red oxidb of cofpsb. octohr]>bal comex. 

Exienud eharacfere. Colour, red, of various shades, aer 
deep cochineal red, grayish red, and pure cochineal red ; oc- 
curs amorphous and crystallized in regiilair octohedrons, and 
cubes, variously modified by truncation, apd bevelment ; struc- 
ture lamellar, but rarely visible ; cleavage parallel to the 
planes of the octohedron ; lustre mietaUic adamantine ; frac- 
ture conchoidal, uneven ; translucent ; yields to the koife ; 
brittle ; powder vermillion red : sp. gr» 4 to 5.9. 



Fig. 147. Tl&e regular octohedron, the pri- 
mary form. 




Fig. lis. 




Fig. 148. The same, with all the solid angles 
truncated, producing quadrangular planes. 



Fig.l4». 




Fig. 149. The octohedron, with its edges 
and solid angles truncated, the angles produced 
by the truncation being slightly bevelled, form- 
ing three planes. 



Fig. 150. 




Fig. 150. The rhombic dodecahedron, with 
all its edges and solid angles slightly truncated. 



According to Phillips, this mineral occurs under 100 secon- 
dary forms. ,. 



•mtmtm-^—— 



What is the composition of white copper?— What are the crystalline 
forms of octohedral copper ? — ^How many secondary forms of this ore 
are said to exist ? 
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Chemcal characters* Fusible, and eanfy reduced to the 
metallic state. Dissolves with effervescence, in nitric acid ; 
in muriatic acid, without effervescence. 

Cjpmposition. Copper 91 ; oxygen 9. — Klaprath* 

Copper 88.5 ; oxygen 11.5. — Chenevix, 

Distinetwe characters. The red colour of this species, and 
its effervescence in nitric acid, will distinguish it from red 
silver ore, which does not effervesce, and from the sulphurets 
of copper, which are pot red. Cinnabar does not effervesce, 
and is volatile by the blowpipe. 

Oxide of copper is found in primitive, and secondary rocks, 
associated with the other ores of copper. 

It is found in small quantities, but its localities are nu- 
merous. 

Species 6. Bf.xJK gabbonate of cofpebI 

External characters. Colour, blue, of different shades, as 
azure or indigo blue ; occurs massive, stalactical, encrusting, 
disseminated, and crystallized ; primitive form, the oblique 
rhomboidal prism ; secondary forms an octohedral prism, with 
dihedral summits, and an oblique four-sided prism, truncated 
1MI its two opposite lateral edges, and terminated l^ four-sided 
summits ; fracture imperfectly foliated, usually presenting 
broad diverging^ fibres. 

Chemical characters^ Infusible without addition ; with bo- 
rax, gives a green glass, and yields a metallic globule. Dis- 
solves with effervescence in nitric acid. 

Composition, Oxide of copper 70 ; carbonic acid 24 ; wa- 
ter 6. — :Klaproih. 

IHsHnctir>e characters. The sulpha,te of copper, which it 
may resemble, i&i soluble in water. Azure phosphate of iron 
becomes magnetic under the.blowpipe. 

Some specimens of implanted crystals present brilliant shi- 
ning faces in every position, and being of an intense rich blue, 
are peculiarly str^ing and beautiful. ^ 

It is found in primitive and secondary mountains. 

Localities. Chili, Bohemia^ the Hartz. Most of the cop- 
per mines in England. Chessy, in France Uralian moun- 
tains, &e. 

U. S. Perkiomen lead mine, Peim. Schuyler's mines, N. 
J. Hartfbrd, Conn. . 

Jameson remarks, that this species is not only used as an 

What k the compoaitioa df this ore ? — ^What is the composition of 
blue carbonate of copper T*-— What is the use of blue carbonate of copper ? 
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ore of copper, but also as a pigment, called numniain hhe, of 
which there is a manufactory in the Tyrol. 

Species 7. , orvbn carbonate of copfbb. xalachite. 

External eharacters. Colour, emerald, grass, or apfrfe 
green, also verdigris green ; streak and powder, lighter green ; 
occurs tuberose, globular, rehiform, mammillary, and stalac- 
tical ; also in fibres, and curved folia, and rarely in crystals ; 
form four-sided prisms, generally very minute ; and in rhom- 
bic prisms ; lustre shining, or dull : sp. gr. about 4. 

Chemical characters. Turns black, but does not melt alone ; 
with borax, gives a dark greenish glass ; efiervesces with 
acids, and forms a blue colour with ammonia. 

Composition. Copper 58 ; oxygen 12.50 ; carbonic acid 
18 ; water 11.50. — Klaproth. 

Distinctive characters. From the green oxide of uranium, 
the green phos];5hate of lead, and the green muriate of copper, 
it is distinguished by its effervescence with acids. The 
green arseniate of copper gives out the garlic o4our when 
heated. 

Variety 1. fibbovs malachite. 

External characters. Colour, green, of various shades ; 
occurs in delicate shining fibres, sometimes radiated, or fasci- 
culated; lustre silky ; translucent; very soil; brittle. 

It is found incrustiug other minerals, particularly ores of 
copper, in thin layers, composed of radiating, delicate fibres, of 
a glistening, silky lustre. 

According to Jameson, these fibres are regular crystals, of 
which Estner detennlned, that some were six-sided prisms, 
with bevelled edges, others three-sided truncated prisms* &c. 

It occurs in small quantities with other ores of copper. 

ijocdlities. Silesia, Norway, Sweden, Russia, and the sev- 
eral mines in England* 

. IT. S. Schuyler's mines, N. J. Perkion^en lead mine, 
Penn. Cheshire, Conn, in small, but good specimens. — 
SHUman. 

Variety 2. compact malachitb. 

External characters. Colours, green, emerald ^en, pas- 
sing into apple, verdigris, or grass green ; occurs in masses, 
composed of botryoidal, globular, or renifbrm concretions, of 
a fibrous radiating structure, closely compacted together. 

Sometimes the concretions are concentric lamellar, in one di- 

, _ III I - — ■ .. ^ ■ , ^ 

What if the composition of green caihonate of copper ? 
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rection, and fibrous in another; fracture conchoidal ; opake ; 
lustre glistening and silky ; aspect oflen striped. 

Composition. Oxide of copper, 72.2 ; carbonic acid 18«5; 
waler 9,3. — Phillips^ 

It occurs with the blue carbonate of copper, and fibrous 
malachite. 

Ijocalities, Bohemia, England, Russia, Saxony, Norway, 
and Siberia. 

U. S. Blue Hills, Md. Near Nicholas Gap, Penn. Near 
Boundbrook, N. J. . Greenfield, Mass. 

Uses, It is' ground, and employed as a paint, and is some- 
times cut and polished for jewelry. Specimens are sometimes 
found of considerable ^ize, and are sawn into thin plates, and 
polished as curiosities, for the covers of boxes, or are worked 
into vases, dec. These, when polished, display the radiated 
structure, and silky, changeable lustre of the mineral to great 
advantage, aiid are oflen extremely beautiful. 

Jameson remarks, that Patrin saw a slab of green malachite 
af St. Petersburg, which was thirty-two inches long, and seven- 
teen broad, and was valued at twenty thousand livres. 

Species 8. muriate op copper. 

' Hijstemal characters. Colour, emerald, verdigris, or leek 
green ; also blackish green ; streak, pale green ; occurs in 
minute octohedrons, either with wedge-shaped terminations, 
or variously truncated, or both ; also in lamellar masses, and 
in concretions composed of acicular crystals resembling mala- 
chite ^.structure lamellar ; brittle; lustre shining ; translu- 
cent ^ crystals often transparent : sp. grv 3.52 to 4.4. 

Cnemical characters'. Communicates bright blue and green 
colours to the Qame of a candle ; before the blowpipe gives 
the muriatic odour, and melts into a globule of copper. Solu- 
ble in nitric acid, without effervescence. 

Distinctive characters. From arseniate of copper, it differs 
in emitting the muriatic, instead of the garlic odour. From 
malachite it is known by the same properties, as well as by 
the peculiar colour it gives to the flame. 

Localities. Remolinos, in Chili, with^ carbonate of copper. 
Peru, witji the ores of silver. Vesuvius, in lava. 

V, S. Wobum, Brighton, and Medford, Mass. 

• ■ 

;.»: — : , !— •• _* 

What are the usei of compact malachite 7 — ^What is the colour of 
muriate of copper 7— What are the chemical charaeteri of nuiriate of 
copper 7 



240 INTRODUGTtON TO 

Specks 9. BVLBBATB OF COPPBJI. B^tE VITlaOL. 

External characters. Colour, deep rich blue, and sky blue ^ 
artificial crystals, four, six, or eight-sided prisms, often termi- 
nated by dihedral summits { native crystals very rare ; more 
commonly occurs stalactical, and pulverulent ; taste styptic, 
and nauseous ; when rubbed on m'oistened, polished iron, 
leaves a coat of copper. 

Sulphate of copper, or blue vitriol, is sometimes found in 
solution, in the water proceeding from mines of the sulphuret 
of copper, and from the decomposition of which, it is pro- 
duced. 

Localities. Anglesea in England, Wicklow in Ireland, 
Fahlun in Sweden, near Goslar in Hungary. 

At the copper mine of Anglesea, considerable quantities of 
the metal are obtained by throwing into the water which comes 
from the mine, waste iron, on which the metallic copper is 
precipitated. 

The blue vitriol of commerce is obtained partly by crystal- 
lizing such natural solutions, and partly by lixiviating inferior 
ores of copper. 

Uses. Its principal use is in dyeing. It is also employed 
in medicine. 

Species 10. phosphate of coppbb; 

External characters. Colours, emerald, verdigris, or black- 
ish green, often darker on the surface ; occurs crystallized in 
rhombic prisms with curvilinear faces, and in octohedronsj 
oflen elongated, and terminating in truncated pyramids ; crys- 
tals very small, and fasciculated or grouped ; also it occurs in 
mammillary, or reniform concretions composed of radiating, 
or diverging delicate fibres, and in thin plates, opake ; crys- 
tals oflen translucent; lustre resinous, or silky; structure fo- 
liated ; cleaves in two directions : sp. gr. 4. 

Chemical ch^acters. Fusible into a brownish globule, 
which extends itself on the charcoal, and by the addition of a 
little tallow, is reduced to a small globule of copper. Dissolves 
without efi*ervesceQce in nitric &cid. 

Composition. Oxide of copper 68.13 ; phosphoric acid 
d0.9b.—Klaproth. 

Distinctive characters. Its solubility without effervescence, 
will distinguish it from malachite, and the effects of the blow- 
pipe will distinguish it fromarseniate of copper, chrysocoHa, 
and muriate of copper. 

— mm' ■ — G* 

Is the sulphate of copper ever a natural product ?— What is the com- 
positioii of phosphate oi copper ? 
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LoccMUea* Hungary, at several places. Cornwall, in 
England ; and near Cologne, in Italy. 

Species 14. arsskiate otf pi^ifvtR, 

Variety l\ octohedbal abseniate of coppeb. 

External characters. Colours, sky blue, bluish white, 
greenish white, or verdigris green ; streak pale ; occurs in 
obtuse p3rramid€d x)ctol\edrons, composed of two four-sided 
pyramids joined base to base ; crystals small ; cleavage par- 
allel to all the planes of an obtuse octohedron ; lustre vitre- 
ous ; translucent, semi-transparent ; brittle ; not so hard as 
fluor : sp. gr. 2.88. 

Rg. 161. 

#Fig. 151. An obtuse octohedron, or two four- 
sided pyramids set on a short common base ; a form 
under which this mineral commonly occurs. The 
crystals are oflen flattened, so as to become nearly 
lenticular. 

Chemical characters. Fusible into a black scoria ; with bo- 
rax, yields a metallic bead of copper. Gives the garlic odour 
when heated. 

Composition. Oxide of copper 49 ; arsenic acid 14 ; water 
35. — Chenevix. 

Distinctive characters. It differs from malachite, in not effer- 
ve^cing with acids, and in giving (he odour of garlic. Green 
oxide of urailium, is not reduced by the blowpipe. Muriate 
of copper exhales the muriatic vapour. 

Locality. ComWall, in England, with many other varieties 
of copper ore. 

Variety 2. bhomboidal abseniate of coppeb 

External characters. Colours, pure green, emendd green, 
grass green, rarely bluish green, or greenish white ; occurs 
in six-sidod tabular crystals, of which the lateral planes are 
trapeziums ; cleavage parallel to all the planes of the rhom- 
boid ; structure foliated, with brilliant faces parallel to the 
broader planes ; transparent, translucent ; crystals sometimes 
arranged in rose-like forms, and sometimes form foliated, or 
tabular masses, which are divisible like those of mica ; yields 
to the knife, or nail : sp. gr. 2.54. 



What is the composition of arseniate of copper,? 
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Chemical characters. Fusible into a globule ; with borax, 
yields a bead of copper. 

Comptmtum. Oxide of copper 58 ; arsenic acid 21 ; water 
21. — Cheneoix, 

Distinctive characters. These are similar to those of the 
variety abov^, while it may be distinguished from that variety, 
by the forms of its crystals and foliated structure. 

Localities. Cornwall, in several of. the copper mines. 

Variety 3. oblique prismatic arseniate of copper. 

External characters. Colour, bluish black, or deep black ; 
occurs in curved lamellar concretions, and more rarely in mi- 
nute oblique rhombic prisms ; crystals fasciculated, or radia- 
ting, and oflen of a beautiful blue, by transmitted light; when 
massive, nearly black ; translucent, or transparent ;. yields to 
the knife : sp. gr. 4.2. 

Chemical characters. Before the blowpipe, flows like water, 
and in cooling, crystallizes in plates of a brown colour. 

Composition, Oxide of copper 54 ; arsenic acid 30 ; water 
16.— ^Chenevix. 

Distinctive characters. Its peculiar chemical characters, 
and its crystallization on cooling, will distinguish it from sub- 
stances it most resembles. 

Locality. Comwall,with the other varieties of this species. 

Variety 4. right prismatic arseniate of copper. 

External characters. Colours, various shades of olive green, 
passing into yellowish, brownish, or blackish greeny occurs 
in prismatic crystals ; cleavage parallel to the planes of a 
right rhombic prism ; crystals often capillary ; translucent ; 
opake ; shapes of the massive, globular, and reniform; sur- 
face drusy ; brittle : sp. gr. 2.28. 

Chemical characters. Fusible with a kind of deflagration, 
and by continuing the heat, is reduced ; the globule of copper 
being covered with a coating of the red oxide. Soluble in 
nitric acid. 

Composition. Oxide of copper 50 ; arsenic acid 29 ; water 
91.-r-CAenct?M?. 

Distinctive characters. The diflerence between the chemical 
characters of this variety, and that above, will distinguish them 
from each other. 

Localities. Cornwall, and Cumberland, Eng. 

SpecidS 15. MARTIAL AR8ENIATE OF COPPER. 

External charaOers. Colours, leek green, olive green^ 
What varietieB of arpeniate of copper are described ? 
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passing into white; also, pale blue, and yellowish green; 
streaky white ; occurs in reniform masses, composed of minute 
ciystals, and in crystals, the forms of which are right rhombic 
piysms, terminated by four-sided pyramids ; lustre vitreous ; 
harder than calcareous spar^ translucent, or transparent; 
fracture uneven ; brittle : sp..gr. 3.16. 

Chemical characters. Emits an arsenical odour, and melts 
into a brownish scoria, which acts on the magnet. 

Composition. Oxide of copper 22.5 ; oxide of iron 27.5 ; 
arsenic acid 33.5 ; water 12 ; silex 3. — Chenevix, 

The great copper mine of Fahlun, in Sweden, has been 
worketi to the depth of 1200 feet, and one of the Cornwall 
copper mines, is 1800 feet deep. In both of these mines, the 
heat is so great that the miners carry on their labour with lit- 
tle or no clothing, in the coldest season. In the Fahlun mine, 
according to Dr. Clarke, the heat to a stranger is absolutely 
intolerable. This high temperature, is in part owing to the 
fires which are kindled to softe^ the rock, or break it in pie* 
ces, so as to lessen the labour of the miners, and in part to 
the great depth of the mines, the heat increasing, it is said, in 
proportion to the descent into the bowels of the earth. 

Genus 6. lead. 

The colour of pure lead, is bluish grey, approaching to white, 
but it soon tarnishes on exposure to the ajr. Its specific gra- 
vity is 11. The ores of this metal are numerous, but with the 
exception of the sulphuret of lead, they are of no considerable 
importance to the arts. 

Lead is found native, also combined with several of the 
other metals ; with sulphur, with several of the acids, with 
oxygen, with several of the acidified metals, and with carbonic 
acid. 

Uses, The uses to which this metal is applied are nume- 
rous and important. In its metallic state, it is employed in the 
construction of aqueducts ; for covering the roofs of houses ; 
for the linings of boilers, for certain uses ; in the composition 
of pewter, dsc. Its oxides aiid salts, are employed as paints ; 
in the composition of glass ^in medicine, and in several of the 
more conimon arts. 

This metal is ineirt on the living system, but its i^alts and 
oxides operate as ^slow, but certain poisons. 

What is the composition of martial arseniate of copper? — ^What is 
said of the copper mines of Sweden and England ?— What are the uses 
of metallic lead ? — Is this metal a poison in its metallic state ?— In what 
.combination does it becoixie poisonous ? 

22 
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Species 1. sulphuket of lead, galena. 

External characters. Colours, bluish gtoy, lead grey, ex- 
ternally blackish grey, and sometimes irised ; occurs crystal- 
lized, amorphous, and reticulated ; form the cube, and regular 
octohedron, with many of their varieties ; structure lamellated ; 
cleavage parallel to the planes of the cube, which is its primi- 
tive form ; lustre of the cleaved surfaces, very brilliant ; soft ; 
brittle ; opake ; when massive, the structure is granular, and 
the fracture uneven, flat conchoidal : sp.' gr. 7.5. 

Pig. 152. 



Fig. 162, The regular octohedron, a form next 
to the cube, under which the present species most 
commonly appears. 




Fig. 153. 




Fig. 153. The octohedron, with its edges 
bevelled, or replaced by two planes. 



Fig 154. 




Fig. 154. The octohedron, with its solid an- 
gles deeply truncated, and the edges replaced. 



Chemical characters. First decrepitates, and then melts 
with the odour of sulphur, into a globule of lead. 

Composition, (A mean of 4 specimens.) Lead 67.5 ; sul- 
phur 17 ; lime and silex 15.5. — Vauquelin. 

Distinctive characters. Between the sulphuret of lead, and 
the sulphuret of zinc, there are these distinctions. The lead 
is reduced to a metallic globule, by the blowpipe, and is fixed ; 
while the zinc being reduced, is soon evaporated. Molybdena 
is infusible, as is the case with graphite. 

Variety 1. granulae galena. 

External characters. Colour, the same as in the species ; 
occurs massive, composed of small crystalline grains, irregu- 
larly disposed ; fracture granular ; lustre shining ; resembles 
steel ; less apt to tarnish, than t^e other varieties. 



What 16 the colour of galena ? — Whjftt are the distinctlYe characters of 
galena?. 



■n 



la other irespacts, it does not differ from the speeies. 

Variety 2. compact galena. 

Ea^enud characters. Colour, light lead grey ; occurs in 
nodules^ or small masses ; fracture conchoidtd ; structure fine 
grained ; texture close, and compact ; lustre moderate ; often 
contains silver. 

Variety 3. specular galena. 

External cJmracters, Colour, lead grey ; occurs in ex- 
tremely thin coatings, on quartz, and other substances ; lustre 
Splendid, with an appearance of polish. 

This variety, from its high lustre, is called by the miners, 
slickensides, or looking-glass lead ore. 

This variety is found chiefly in the Derbyshire lead mines, 
and Mr. Phillips states the curious circumstance, that when 
two vein-stones meet, the surface of each being coated with 
this variety, there is a loud report, or explosion, produced on 
separating them, the fragments at the same time being pro- 
jected in various directions. 

Variety 4, antimonial stjlphuhet op lead. 

External characters. Colour, steel grey, passing into dark 
lead grey, or iron black ; occurs amorphous and crystallized, 
in, the form of rectangular prisms, variously modified ; or in 
elongated cubes; cr3rstals grouped; structure lamellar, af- 
fording brilliant faces parallel to the planes of a four-sided 
prism ; brittle ; lustre strongly metallic ; crystals striated on 
oeltain faces ; soil ; yields to the nail : sp. gr. 5.7. 

Chemical characters. Fusible, with the escape of white an^ 
timonial fumes, into a metallic globule, which contains a bead 
of copper at the centre. 

Composition, Lead 42. 62 ; antimony 24.23 ; sulphur 17 ; 
copper 12.8 ; iToa 1.2. — Hatchett, 

Distinctive characters. The antimonial fumes, which it 
emits, and the globule of copper surrounded by a crust of lead 
which the blowpipe produces, will distinguish this variety. 

Sulphuret of lead is found in primitive and secondary moun- 
tains, but most frequently in the latter, and particularly in 
limestone. In granite and limestone, it sometimes constitutes 
extensive beds, but more often occurs in veins of various di- 
mensions and extent. It is con^npnly associated with the 
ores of zinc, copper, and iron, and often with those of silver, 
a portion of which, it generally contains. 

!■ W^— ^^1 .11 ■■■ ■- ! ■■■■ f- ■■! ■-■■■I . ■■■ ^.■■■■ ■■,.— ,, ■>■■ I ■** 

What are the varieties of galena ? — ^What is the composition of gaie- 
j)a 7 — ^What are the ores wi3i which galena is associated 7 * 
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Localities. England is a great repository of this ore... 
According to Phillips, the lead mines of Great Britain, pro- 
duce annually from 45 to 48,000 tons of smelted lead. This 
is extracted almost entirely from the sulphuret, the largest 
proportion of which, is raised from the mines of JSngland. 

France also contains its mines of this metal,'us well as Sax* 
ony, Bohemia, and Spain. 

(J. S. Perkiomen creek, 23 miles from Philadelphia, Penn. 
The shaft of this mine is 170 feet deep. Livingston's Manor, 
Columbia county. Ancram. Shawangunk mountain, and 
Ulster county, N. Y. One ton from Livingston's mine, is 
said to have yielded 1 18 ounces of silver. Huntington, Souths 
ington, Middletown, and Bethlehem, Conn. None of these 
are wrought. Thetford, and Sunderland, Vt. Southampton, 
and Leverett, Mass. The mine at Southampton has a hori- 
zontal entrance through the solid granite of neariy 1000 feet, 
and is expected uftimately to yield the best ore, in large quan- 
tities. Counties of Washington, St. Genivieve, Jefferson, 
and Madison, Missouri. The number of mines in these 
counties, according to Schoolcraft, are 45. The ore on an 
average, yields from 60 to 70 per cent, of metal, and is fonn^ 
in> an alluvial deposit. The whole annual product of them, is 
about 3,000,000 of pounds. This ore is also found in Illi- 
nois, Ohio, Indiana, Tennessee, Maryland, Virginia, and in 
various places in the North- Western Territory. — See Cleave^ 
land^s Mineralogy, and Robvnson^B Localities:. 

Species 4. cakbonate of lead. 

Extermd characters. Colours, white, yellowish white, grey- 
ish white, and light brown ; occurs in tabular crystals, in six- 
sided prisms, in cuneiform octohedrons, in four-sided prisms, 
and in double six-sided pyramids, each form being subject to 
various modifications, by truncation { also massive, coinpact, 
in spangles, and pulverulent ; fracture uneven ; transparent, 
or translucent ; lustre adamantine, passing into resinous ; 
brittle ; sectile i refraction double : sp. gr. 6 to 7.23. 
Kg. 155. 

Fig. 155. A six-sided prism, terminated by 
six-sided pyramids. 

Where are the principal lead mines of this country 7—What are the 
colours of carbonate of lead? 
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Fig. 156. The BBin« figure modified by trun- 
cation. 



Fig. 157. 




Fig. 157. A four-sided prism, with curved faces, 
terminated by four-sided pyramids, another com- 
mon form. 



Chemical characters. Decrepitates, becomes yellow, then 
red, and is immediately reduced to a globule of lead. Effer- 
vesces with muriatic acid. 

Composition. Oxide of lead 82 ; carbonic acid 16 ; water 
2. — Klaproth. 

Distinctive characters. Its high specific gravity, will dis- 
tinguish it from carbonate of lime, and its effervescence from 
the sulphates of bar3r1;es and strontian. Its reduction to the 
metallic state, will indeed distinguish it from evfery mineral 
which it resembles. 

Crystals of the carbonate of lead, are generally grouped, or 
aggregated, or intersect each other in such a manner, as to 
msike it difficult to determine their forms. 

They are subject to decomposition, and in consequence, 
become grey and opake. 

When recently exposed, some specimens are very beauti- 
fill 

Carbonate of lead, is found in primitive and secondary 
countries. It accompanies galena, and the other ores of lead ; 
also several of the ores of iron, zinc, and copper. 

Jameson remarks, that next to galena, this is the most com- 
mon ore of lead, but that it never occurs so abundantly, as to 
make it worth working by itself. 

Localities. Bohemia, Saxony, Siberia, Chili, Switzerland, 
and in many of the lead mines of England, and Scotland. 

U. S. Mine a* Burton, Missoari, incnisting galena. Wythe 
county, Vir. Perkiomen lead mine, Penn. in double six- 
tided pyramids with truncated summits ; in six-sided prisms, 
» II I I 1 1 I I ■ ■■■■ I ■ I II I 1 

What ftre the crystallme fonns of carbonate of lead 7 — ^What is the 
•ompoeition of carbcmate of lead?—- What are the chemical characters 
(sS carbonate of lead 7 

22* 
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and in oblique four-sided prismB.*— IFeAen27. Also near 
Lancaster, Penn. 

Species 5. suIiPHatb of lead. 

External characters. Colours, white, greyish white, grey, 
red, brown, and green ; occurs massive, and in small shining 
crystals; in the form of rhombic prisms with dihedral sum- 
mits, the prisms often being so short as to give them an octo* 
hedral form ; translucent ; transparent in thin lamine, lustre 
splendent, and resinous ; streak white ; easily scraped by the 
knife ; brittle : sp. gr. 6.29. 

Chemical characters. Fusible, and easily reduced to the 
metallic state. Insoluble in nitric acid. 

Composition* Oxide of lead 72.47 ; sulphuric acid 26.9 ; 
the residue being water, iron, manganese, and silex. — Stro- 
meyer. 

Distinctive characters. Carbonate of lead, which it resem- 
bles, effervesces, with acids, and molybdate of lead, which it 
also resembles, is not easily reduced to its metallic state, by 
the blowpipe. 

It is found with sulphuret of lead» from the decomposition of 
which it may have been produced. 

Localities. Zellerfield, in the Hartz, with the ores of cop- 
per, iron, and lead. Andalusia, in Spain. Cornwall, Angle- 
sea, and Scotland. 

U. S. Perkiomen lead mine, Penn. in octohedrons. — Weth- 
eriU. Huntington, Conn. Southampton, Mass. in plates or 
tables, on sulphuret of lead. — Meade. 

. Species 6. mvhio-cabbonate of lead. 

External characters. Colour, white, with tints of yellow, 
green, and grey ; streak white ; occurs in four-sided prisms, 
often so short as to become cubes ; also in rectangular prisms, 
terminated by four-sided pyramids ; both kinds variously mo- 
dified by truncation ; lustre adamantine ; structure lamellar ; 
cleavage parallel to all the planes'of a four-sided prism ; cross 
fracture conchoidal ; transparent, or translucent ; rather sec- 
tile ; brittle : sp. gr. 6. 

Chemical characters. Fusible, into an orange coloured glo- 
bule, and on continuing the heat, the acid evaporates, and a 
minute globule of lead remains. 

Composition. Oxide of lead 85.5 ; muriatio acid 8.5 ; car- 
bonic acid 6.6 — Klaproth* 



What are the colours of sulphate of lead ?— What is the compoiition 
of sulphate of lead ?— -What is the composition of murio^cqirbonate of lead? 
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characters. Its peculiar behaviimr under the 
blowpipe, will distinguish it from carbonate of lead. 

Localities. Hausbaden, in <3rennany, and Matlock, in Der- 
byshire. 

U. S. Southampton lead mine, M^ss. in eroups of lights 
green, nearly transparent, cubic crystals, with four-sided sum- 
mits. — Meade. 

Species 7, paosPHATs of lead. 

External characters. Colours, green, brown, grass green, 
olive, pistachio, and blackish green ; sulphur yellow, greenish 
yellow, wax yellow ; aurora red, hyacinth red ; hair brown, 
clove brown ; pearl gr6y, and ash grey ; occurs amorphous, 
in crusts, in concretions, and in crystals ; form, the six-sided 
prism, oflen truncated on the lateral or terminal edges ; also 
the dodecahedron, or double six-sided pyramid ; fracture small 
grained, ornmeven, passing into splintery ; lustre glistening, 
resinous, or adamantine ; crystals sometimes acicular, and 
oflen grouped ; translucent ; yields easily to the knife ; brit- 
tle : sp. gt. 6 to 7. 

Chemical characters. Before the blowpipe on charcoal, it 
usually decrepitates, then melts, and on cooling forms a poly- 
hedral globule, the faces of which present concentric polygons ; 
if this globule be pulverized, and mixed with borax, it melts 
into a milk-white enamel, which, on continuing, the bead be- 
comes transparent, the lower part being studded with globules 
of metallic lead.— iltA;en. 

Composition. Oxide of lead, 77.10 ; phosphoric acid, 19.0; 
muriatic, 1.54; oxide of iron, 0.10. — Klaprath. 

Distinctive characters. It differs from carbonate of lead, 
and carbonate of copper, in not effervescing with acids. Its 
peculiar behaviour under the blowpipe, will distinguish it from 
most, if not all other substances. 

It is found in primitive and secondary rocks. 

Localities. Saxony, Bohemia, Siberia, Cornwall, in several 
lead mines. Lead Hill, in Scotland, Ireland. 

(J. S. Perkiomen lead mine, Penn. Southampton, Mass. 

Variety 1. absbkiated phosphate of lead. 

External characters. Colours, yellow, and greenish y611ow, 
of various shades ; occurs crystallized, in the form of the spe- 
cies ; also reniform and mamillated ; fracture conchoidal ; 

lustre resinous. 

— ■•- — ■ — ■ — — — 

What are the colours of phosphate of lead 7— !>What are the chemical 
characters of phosphate of lead ? 
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Ckemieal tharaeiers. Exhalei the anenical viq^oiir, and 
yields a globule of lead. 

Campasitkm, Oxide of lead 76 ; phosphoric acid 13 ; arse- 
nic acid 7 ; muriatic acid 1.75 ; water 5. — Klaproth* 

LoddUUs. Saxony, and Rosiers in France. 

Variety 2. bluk lead. 

External characters. Colour, between lead grey, and indi- 
go blue ; occurs massive, and in six-sided prisms, often some- 
what bulging, or with convex faces ; fracture conchoidal, or 
fine grained ; uneven ; lustre glimmering metallic ; frag- 
ments indeterminate ; sofl, easily frangible ; opake : sp. 
gr. 5.46. « 

Chemical characters. Fusible, with the emission of sulphu- 
reous vapours, a part of .the globule being reduced, while the 
other part, on cooling, crystallizes in dodecahedrons. 

Prof. Silliman supposes this to be a mixture of the sulphuret, 
and the phosphate of lead, in which opinion he is followed by 
Prof. Mohs. 

Localities. Huelgoet, in France, and in Saxony. 

Species 7. asseniate of lead. 

External characters^ Colours, grass green, wine yellow, 
hair brown, and yellowish white ; occurs in small slender six- 
sided crystals, either perfect or with truncated edges, and in 
minute crystals, gathered into bundles, and so arranged as to 
assume the general appearance of six-sided prisms ; translu- 
cent, rarely transparent ; when tran^arent scratches glass ; 
lustre resinous ; brittle ; also occurs in mammillary concre- 
tions, and in filaments, with a silken lustre : sp. gr. 5 to 6.4. 

Chemical characters. Gives out arsenical vapours, and is 
reduced to metallic lead. It does not effervesce with acids. 

Composition. Oxide of lead 69.76 ; arsenic acid 26.4 ; 
muriatic acid 1.58. — Gregor. 

Localities.^ Cornwall, and Dev(»Mshire, in several of the 
lead mines. St. Prix, in the department of Saone, in France. 

Variety 1. beniforx arsenlite of lead. 

External characters. Colours, brownish red, passing into a 
straw yellow ; occurs in reni£>rm masses ; fracture conchoi- 
dal ; lustre glistening, resinous ; opake ; sofl, brittle : sp. 
gr. 3.9. 

Chemical characters. Fusible, with arsenical vapour, into 

What are the varietiefl of phosphnto of lead 7— What are the colours 
of arseniate of lead 7 
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a black globule, oUt of which ooze liftle globiiled of metallic 
lead. 

Composition. Lead 25; oxide of iron 14 ; nlver 1.15 ; 
arsenic acid 25 ; silex 7 ; alumine 2 ; water 10. — Bindheim. 

Distinctive characters, Arseniate of lead differs from the 
carbonate, the molybdate, and the phosphate of lead, by the 
emission of the garlic odour, when heated ; also the carbonate 
effervesces, the molybdate is with difficulty reduced, and the 
phoi^hate crystallizes in polyhedrons on cooling. 

Locality. Nertschinsk, in Siberia. 

Species 8. molybdate op lead. 

External characters. Colours, wax, or honey yellow, pas- 
sing into lemon, or orange yellow, and brownish yellow ; oc- 
curs in crystals, arid rarely massive } form, the octohedron, 
variously modified ; sometimes it is truncated on all its angles, 
or on the solid angles of the summits only : sometimes it is 
found in four. sided tables, or nearly in the form of a cube, or 
paralleiopiped, or eight-sided table, either truncated or bevel- 
led ; sometimes these tables so intersect each other, as to give 
the mass a cellular structure ; fracture imperfectly conchoi- 
dal ; soft ; brittle ; yields to the knife ; lustre waxy : sp. 

gr. 5.9. 

Fig. 158. 



Fig. 158. The octohedron, truncated on all 
its sohd angles. 



Fig. 159.- 

Fig. 159* An eight-sided table, produced 
by the deep truncation of all the angles of 
an octohedron, forming the table ; and the 
truncation of the common base, producing 
the eight sides. 

Fig. 160. Another secondary form, in which 
the solid angles are truncated, with the truncation 
of the edges of the common base, in form of a 
scalene triangle. 

« 

Chemical characters. Fusible into a dark grey mass, which 

What are the distinctive characters of arseniate of lead ? — What are 
the colours of molybdate of lead ? — ^What are the crystalline forms of 
molybdate of lead? 





Fig. 160. 
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by the utmost effort of tiie blowpipe, yields globules of lea<L 
Soluble, without effervescence, in hot nitric acid. 

Composition. Oxide of lead 64.42 ; molybdic acid 34.25. 
-^Klaproth^ 

Distinctive charo/cters^ It differs from the carbonate and 
sulphate of lead, in the difficulty of its reduction. The arse- 
niate of lead, emits the garlic odour ; the phosphate is not 
reduced without a flux, and the muriate of lead emits the smell 
of muriatic acid. Its sp. gr. will distinguish it from the earthy 
minerals. 

Localities. Bleyberg, in Carinthia, Zimapan, in Mexico* 
Annal^erg in Austria, and in the Tyrol. 

U. S. Perkiomen lead mine, Penn. where it occurs in 
quadrangular tables, variously modified. — Conrad. South, 
ampton lead mine, Mass. in small tabular crystals, of a dark 
wax yellow. — Meade. 

Species 9. chromate of lead. 

External characters. Colours, orange, or aurora red, or 
hyacinth red, always rich and beautiful ; occurs crystallized^ 
and rarely massive ; form, the rectangular four-sided prism, 
variously modified ; also the compressed eight-sided prism, 
with two, three, or four-sided terminations ; crystals often 
broad and flat ; sometimes striated, and generally incomplete, 
their geometrical characters being difficult to determine ; Jus- 
tre resinous ; translucent ; yields to the knife ; brittle ; sp. 
gr.6. 

Chemical c/iaracters. Fusible, with crackling, into a grey- 
ish slag ; tinges borax green. 

Composition, Oxide of lead 63.96 ; chromic acid 36. 40. — 
Klaproth. 

Distinctive characters. It differs from the sulphuret of ar- 
senic, from red antimonial silver, and from cinnabar, in this 
respect, that all these are more or less volatile under the blow- 
pipe, while the present species is fixed. 

Localities. Beresof, in Siberia, in a gold mine, Cocaes, in 
Brazil, and Zimapan, in Mexico. 

The native chromate of lead, is a rare, and scarce mineral. 
The artificial chromate is of a beautiful bright yellow, and is 
employed with oil, in the finer kinds of painting. 

The chromic acid, used in the manufacture of this article,. 

How is molybdate of lead distingaished from other minerals ? — ^What 
is the colour of chromate of lead ? — ^What are the distinctiYe characters 
of chromate of lead ? — ^Whatis the use of artificial chromate of lead ? 
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is extracted, by a chemical process, £rom the chromate of 
iron. 

This paint is manufactured at Philadelphia,, the chromic 
acid being obtained from the chromate of iron, which is found 
near Baltimore. 

6£Nt7S 7. BISMUTH. 

Colour, when pure, reddish white ; lustre brilliant ; texture 
foliated ; tsofler than copper ; breaks when struck smartly with 
a hammer ; melts at 476, Fah. ; and if the heat be increased, 
evaporates in the form of yellow oxide : may be distilled in a 
close vessel: sp.gr. 9.82. 

Uses, It enters into the composition of printing type. Its 
oxides are employed as' paints, and in medicine. 

The ores of bismuth are few, and rarely found. 

Species 1. native bismuth. 

External cliaracters. Colour, silver, white, with a tinge of 
copper red ; occurs amorphouis^ plumose, and reticulated ; 
also crystallized in the form of octohedrons and cubes ; struc- 
ture lamellar, with joints parallel to the planes of an octohe- 
dron ; soil ; lustre brilliant ; subject to tarnish : sp. gr. 9. 

Chemical -characters. Easily fusible, and by continuing the 
heat, evaporates in the form of a yellow oxide. Soluble in 
nitric acid, but is precipitated on dilution with water. 

Distinctive characters. Native bismuth differs from the sul- > 
phhret of bismuth, in not giving out the sulphureous odour 
when heated ; the sulphuret is also of a pale lead grey colour, 
instead of reddish white ; its want of malleability, and easy 
fusion will distinguish it from native silver, and native coppej, 
and its colour will distinguish it from native antimony. 

It is found in primitive rocks, and particularly in quartz, 
gneiss, and mica slate, where it is generally associated- with 
cobalt, arsenic, and silver. 

Localities, Saxony, Bohemia, Suabia, Norway, and Eng. 
land, each contain localities of this metal. 

U. S. Huntington, Conn, in broad plates, disseminated in 
a vein of quartz. — SiUiman, Also Trumbull, Conn, in tabu- 
lar masses, with the sulphurets of iron and lead. — PhUUps, 

Species 2. sulphuret of bismuth. 

External characters. Colour, between lead grey, and 

"What is the colour of bifimuth ? — ^What are the uses of bismuth ? — 
What are the distinctive characters of native bismuth ? 
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tin white ; occurs amotphous, lamellifonn, and acicular ; 

structure foliated, or fibrous ; cleavage of the foliated, parallel 
to the sides and shorter diagonal of a rhombic prism ; some- 
times occurs in fibrous radiating masses ; lustre shining, me- 
tallic ; soft ; brittle : streak unchanged : sp. gr. 6. 

Chemical characters. Fusible by the flame of a candle ; 
under the blowpipe, gives the flame and odour of sulphur, and 
is chiefly volatilized, the residue being with difficulty reduced 
to its metallic state. 

Composicion, Bismuth 60 ; sulphur 40. — Sctge. 

Distinctive characters. It differs from native bismuth, in 
colour, and in giving the fumes of sulphur, under the blowpipe. 
Sulphuret of lead is easily reduced to a metallic globule ; sul- 
phuret of antimony disappears entirely before the blowpipe. 

Localities, These are much the same with those of native 
bismuth, with which it is commonly found. 

Species 3* oxins of bismuth* 

External characters. Colour, greenish, or yellowish grey ; 
occurs massive and pulverulent ; fracture earthy ; structure 
imperfectly lamellar ; opake ; sofl ; dull ; and brittle : sp. gr. 
about 4.37. 

Chemical characters. Easily reduced, on charcoal, to the 
metallic state. Soluble in nitric acid. 

Composition, Oxide of bismuth 66.3 ; oxide of iron 5.2 ; 
carbonic acid 4.1 ; water 3.4. — Lampidiiis, 

Genus 2. nickel. 

Pure nickel is of a brilliant white colour, resembling silver. 
It is malleable, both hot and cold. It is not so hard as wrought 
iron, and like it, is magnetic. It fuses at 160° of Wedgewood. 
In nitric acid, it gives a greenish solution ; tarnishes by heat, 
and runs through nearly the same changes that heated steel 
does : sp. gr. 9. 

Nickel is not an abundant metal. Its ores are few in num. 
her, and rarely found. 

Species 1. native nickel. 

External characters. Colour, when fresh broken, pale yel- 
loWf with a tinge of grey ; occurs in slightly flexible needles, 
or filaments, or in tables placed on each other ; not magnetic. 

Chemical characters. Partially melts, and becomes magne- 
tic and malleable. 



What are the chemical charactersof sulphuret of bismuth ?— What is 
the colour of pure nickel ?— Is nickel a jnalleable, or a brittle metid ? — 
Is this afi abundant metal ? — Is nickel magnetic, pr not ? 
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C&fi^fariiion. Niekel, with a small porCicm of arsemey and 
«<rf>alty which seems to destroy its magnetism. 

Localities. Hartz, Saxony, Bohemia, near Salzhurg, and 
Cornwall. 

It is also found in nearly every meteoric stone which has 
been analyzed. 

SpiSci^ 2. AKSBinCAL NICKBL* 

External characters. Colours, copper red, or yellomsh red ; 
acquires a dark tarnish by exposure ; occurs reticulated, bo* 
tryoidal^and massive ; fracture imperfectly conchoidal ; lustre, 
shining metallic ; yields with difficulty to the knife; some- 
times gives sparks with steel ; said to occur in four, or ox- 
sided prisms : sp. gr. 6.60 to 7.70. 

Chemical characters. Gives out arsenical vapours, and 
'melts with difficulty into a scoria, interspersed with metallic 
globules. Forms a green solution in warm nitric acid. 

Composition, Nickel 44.2 ; arsenic 64.7 ; iron, lead, and 
sulphur, in sipall portions. — Stromeyer, 

Distinctive characters. It has a strong resemblance to native 
copper, but copper is malleable, . and does not emit arsenical 
vapours. From pyritous copper, it may be known by its garlic 
odour, and its difficult reduction. 

It is found in primitive rocks, with the ores of cobalt, cop- 
per, and silver. 

Localities* Saxonyi Bohemia, France, Spain, and Corn- 
wall. 

U. S. Chatham, Conn, in a hornblende rock, associated 
with cobalt. — Torrey, Frederic county, Md. 

Species 3* absbniete of itickel. 

External characters. Colours, apple, or grass green, and 
greenish white ; occurs in the state of a powder adhering to, 
and coating other minerals, and particularly arsenical nickel ; 
also, moiieor less compact, and of a fine apple green colour ; 
opake, or feebly translucent. 

Chemical characters. Fusible, and reducible with borax, to 
the metallic state, exhaling a strong odour of arsenic. Dis. 
solves in acids without effervescence. 

OmposUion, Oxide of nickel 37.4 ; arsenious acid 37 ; 
water 24.3 ; oxide of iron 1.1 ; sulphuric acid 0.2. — Stro* 
meyer* 

DisHnctioe characters. The carbonate of copper, which it 

Where is nickel found ? — ^What are the colours of arsenical nickel ? 
«^Wbat is the composition of i^rsenical nickel ? 

23 
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sometimes resembles, effervesces with acids, and turns black 
when heated. The oxide of bismuth is easily reduced, and 
soon evaporated, by the blowpipe. 

Species 4. pimelite. 

External characters. Colours, apple green, or greenish 
yellow ; occurs in crusts, or small indurated masses ; fracture, 
and texture, earthy ; lustre glimmering, or dull ; soft, unctu- 
ous to the touch. 

Chemical characters* Infusible, but turns dark grey, and 
loses a part of its weight. 

Composition. Oxide of nickel 15.62 ;' silex 35 ; alumine 
5.10; lime 0.40; magnesia 1.25; water 37.91. — Klaproth. 

Localities. Silesia, in several places, where it is associated 
with chrysoprase, in veins traversing serpentine. 

U. S. New Fane, N. H. colour apple green ; envelopes 
chrysoprase. Discovered by Mr. Field. 

Crenus 9. cobalt. 

Colour, when pure, greybh white, with a tinge of copper 
red ; lustre, approaching brilliant ; melting point, 130^ 
Wedgewood ; brittle, and reducible to powder in a mortar ; 
not liable to oxidate on exposure to the air, or if kept under 
water : sp. gr. 8.7. 

Cobalt has not been found in the native state. 

Uses. Cobalt, in its metallic state, has not been applied to 
any use ; but in die state of an oxide, it is an article of consid- 
erable consequence in the arts. Zaffree is an impure oxide of 
cobalt, which, when fused with a certain quantity of glass, 
forms simdU. Smalt is of a deep and rich blue colour, and is 
the substance which gives the blue colour to china-ware, to 
enamel, glass, porcelaiu; &c. Paper, and linen, also, receive 
their bluish tinge from malt. 

The name, cobdUy according to Beckmann, comes from 
cohalus, a title which the German miners gave to an imaginary 
spirit, which they formerly believed haunted certain mines. 
This name was given to the ores of cobalt, because, like an 
evil spirit, th^ thwarted the hopes of the miners, by raising 
great expectations when nothing in fact was to be realized; 
the uses of cobalt being then entirely unknown. It was once 
customary, therefore, says the same author, to introduce into 
the church service, a prayer, " that God would protect miners^ 
and their works, from kobaUsj and spirits." ' 



What is the colour of cobalt 7-^l8 cobalt found in its native state T-* 
What are the uses of cobalt 7 
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« Its uses as a colouring matter, wei^ discoyered in about 
1640. 

Species 1. arbenicai. cobalt. 

Exiemal characUra. Colour, tin, or silver white, tarnished 
externally greyish, or reddish ; occurs amorphous, arhores* 
cent, reticulated, stalactical^ and crystallized in the forms of 
cubes, and octc^edrons with their varieties ; crystals often ex- 
hibit cracks, and convex surfaces ; lustre, glistening and 
metallic ; yields with difficulty to the knife ; brittle : sp. 
gr. 7.3. 

Chemical characters. Before the blowpipe, it gives out a 
copious arsenical vapour, on the first impression of the heat ; 
it melts only partially, and that with great difficulty, and is 
not attractable by the magnet ; on the addition of boraXj it 
immediately melts into a grey metallic globule, colouring the 
borax of a deep blue. — Aiken. In the flame of a candle, it 
emits arsenical vapours. 

Distinctive characters. The present species, differs from 
grey cobalt, in being of a more compact, or granular texture, 
instead of being lamellar ; and in emitting the odour of arse- 
nic, when exposed to the flame of a candle. From arsenical 
iron, it diflers, in giving a blue colour to borax, and from anti- 
monial silver by the same te^t, and also by its garlic odour, 
which the silver does not emit. 

Composition, Cobalt 44 ,* arsenic 55 ; sulphur 0.50.-— 
Klaproth. 

Varietif 1. gsey* arsenical cobalt. 

External characters. Colour, tin white, with a tinge of 
copper red ; occurs dentritic, botryoidal, and crystallized in 
cubes and octohedrons, variously truncated, and perfectly simi- 
lar to those of the sulphuret or iron ; structure lamellar ; clea- 
vage, parallel to the planes of the cube ; yields with difficulty 
to the knife ; not brittle ; lustre metallic, shining : sp. gr. 
6.33 to 6.45. 

Chemical characters. Turns black, and as it grows red hot, 
emits arsenical fumes, and is finally reduced to a metallic glo- 
bule, which is magnetic. — Phillips. 

Composition. Cobalt 33.1 ; arsenic 43.5 ; sulphur 20.1 ; 
iron 3.2. — Stromeyer. 

Distinctive characters* The marks of distinction, between 
this variety and the species, has already beei^ pointed out. 

What are the chemical characters of arsenjical cobalt ?— What are the 
distinctive characters of arsenical cobalt ? 
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All the <Nres of cdbalt are easily dutioguiahed from othermio* 
erals, by the deep blue they give to borax. 

The present i^ecies and its variety, are the ores chiefly 
wrought for the purpose of obtaining cobalt, for commercial 
purposes. 

Arsenical cobalt occurs in veins, traversing primitive rocks, 
associated with nickel, bismuth, silver, arsenic, and copper. 

Localities. Cornwall, and near Dartmoor, in England. 
Tunaberg, in Sweden. Queerback, in Silesia. Norway, 
Sweden, Friberg, Marienberg^ and Annaberg, in Saxony. 

U. S. Chatham, Conn, in a hornblende, and mica- 
slate rock. This mine was wrought 50 years since, and 
abandoned. Another attempt has also been made within a 
few years, but the ore was found too poor to make it profita- 
ble, and it is again abandoned. 

Neariy all the zaflre and smalt, used in commerce, come 
from Saxony, where the cobalt mines have been long wrought, 
with great profit. 

Species 4. arseiviatx: of cobalt. 

ExlemaL characters* Colours, crimson red, peach blos- 
som red, cochineal red, and sometimes pearl grey, or greenish 
grey ; occurs in botryoidal, and reniform masses, also invest, 
ing, earthy, slaggy, and in acicular, radiating, or diverging 
crystals ; crystals translucent ; massive, opake and dull ; soil ; 
3rield8 to the knife, and sometimes to the nail ; thin laminae^ 
flexible : sp. gr. 2.9. 

Chemiccd characters* Emits copious arsenical fumes, and 
tinges borax smalt blue. 

Composition.- Oxide of cobalt 39 ; arsenic acid 37 ; water 
22.~Buchoh. 

Distinctive characters. The blue colour it gives to borax^ 
will distinguish it fron^ red oxide of copper, the red oxide of* 
iron, and the sulphuret of mercury. 

It occurs in veins, traversing rocks of various ages, and in 
beds. It may be considered a common ore of cobalt, and 
sometimes occurs in si^cient quantities for the manufacture 
of smalt. 

LocaiiHes. Schneeberg and Annaberg iii Saxony, Thurin- 
gia, Bieber, in Hessia. 

U. S. Chatham, Conn, of a peach blossom red, in crusts^ 
disseminated in felspar. — Torr^. 

" . ■■ ■ . i» -> 

What is said of grey araeaical cobalt ^Wha^are tho eoloura of arse, 
niate of cobalt 7— <What aie Ihe distinctiva chaWi^raof araeniate of 
cobalt? 
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CretUU 10. IXOK. 

Of all metals, this is the most universally diffused, and of 
the greatest use to man. 

Its ores are very numerous, and many of them very beauti* 
ful and highly interesting. The colour, and many of the pro* 
perties of pure iron, are too generally known to require any 
description. In its soft state, it is one of the most ductile of 
all the metals, and in the form of steel it is the hardest of all 
metallic bodies. 

In general the ores of iron are easily detected by their mag. 
netic property. Many of them, as the oxides and sulphurets, 
which are not magnetic, in their original state, become so on 
lieing submitted to the blowpipe on charcoal, with the addition 
of a little tallow. 

The specific gravity of pure iron is 7.7. 

Species 1. native iron. 

External characters. Colour, pale steel grey, approaching 
that of platina ; occurs massive, reticulated and cellular ; frac 
ture hackly ; malleable ; magnetic ; not easily oxidated ; has 
rarely occurred in octohedral crystals : sp. gr. 7.7. 

Chemical characters. Dissolves with effervescence in all 
the strong acids. Its solutions strike a black colour, with 
tincture of nut-galls. » 

Composition. (From Saxony.) Iron 92.50 ; lead 6 ; cop- 
per 1.5. — Klaproth, 

Localities. Near Grenoble, in France, mingled with quartz 
add clay. Near Steinback, in Saxony, in a iangue of garnets. 

Vcariety 1. meteoric native iron. 

External characters. Colour, pale steel grey, usually cov- 
ered with a coat of what appears to be brown oxide of iron ; 
occurs massive, globular, and rarely in octohedral crystals ; 
lustre metallic ; texture compact, or porous ; malleable : sp. 
gr. 6.48 to 7^57. 

CompositiKm. (Siberian.) Metallic iron 98.5 ; nickel 1.5. 

Nearly every specimen of native meteoric iron which has 
been examined, has been found to contain nickel in small pro- 
portions, as from 1.5 to 10 per cent. 

Masses of meteoric iron have been found in various parts 
of the world. 



What metal is most universally difihsed and of the gteatest use to 
lan 7— What are the chemical and distinctive ehancters of iron ?*<^What 



man 

is meteoric native iron ? 

S3* 
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Professor Pdks, in his travels, states that ,he fband on the 
top of a 'mountain in Siberia, a mass of native iron weighing 
1680 pounds. It was malleable and flexible. The inhabitants, 
reported to him, that it fell from the sky. 

A mass, now in the imperial cabinet of Vienna, came from 
Agram, in Croatia. It was seen by the inhabitants to fall 
from the air, and is said to have appeared like a globe of fire. 
This event happened in 1751. 

In the province of Tucuman, in South America, in the midst 
of a large plain, Don Rubin de Celis describes a mass of na- 
tive iron, weighing about 30,000 pounds. It had an irregular 
indented surface, and internally presented many cavities. It 
contains 10 per cent, of nickel. 

A mass found in Prussia is said to have weighed 1 ,600 
pounds. 

A mass found at Bithborg, in France, is mentioned by Col. 
Gibbs. It weighed, by estimation, about 2,500 pounds. In 
some parts, it is so haid as to give fire with steel. 

A mass, now in the cabinet, at New Haven, was found near 
Red river, in Louisiana. Its surface is covered by a dark 
brown crust, and is deeply indented. It is very Compact and 
malleable. This mass weighs upwards of 3,000 pounds. In 
its interior, Col. Gibbs discovered octohedral crystals of iron, 
the largest of which is half an inch long. 

Capt. Ross mentions a mass' of native iron which exists in 
West Greenland. The Esquimaux have made knives of it. 
It contains 3 per cent of nickel. 

Other masses of the same metal have been discovered in 
various parts of the globe. That of Croatia, however, seems 
to -be the only one concerning which there is any direct proof 
of its having fallen from the atmosphere. But the similarity 
of composition, and the circumstances under which most, if 
not all of these masses have been found, as their insulation, 
• peculiar composition, and their situation on the surface of the 
earth, seem to indicate that they owe their origin to a common 
cause, and that they must have fallen from the atmosphere at 
various and uncQrtain periods. 

Species 2. absenical ibon. 

External ekaracters. Colour, tin white, with a shade of yeU 
low ; occurs massive, disseminated, and crystalUzed ; form, 
the right rhombic prism, either. simple, or terminated by dihe- 

What is said af masses of meteoric native iron l-^Why is it supposed, 
that these, masses of iron fell i^om^e atmosphere l^-^What is the colov 
of Biaenical iron t. 
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dral summits ; also modified by truncation, on the edges of the 
summits — on each of the obtuse angles, or otherwise ; lustre 
shining, metallic ; fracture granular; hard ; brittle ; gives fire 
with steel, the sparks being attended with a little train of white 
smoke ; when struck, gives the odour of garlic : sp. gr. 6.5. 

Chemical characters. Fusible, with \olumes of white ar. 
senical smoke, the residue being magnetic iron. 

Composition. Arsenic 54.55 ; iron 45.46. — Berzelius. 

Distinctive charades. It resembles arsenical, and grey 
cobalt, but these both tinge borax smalt bhie. It also may re* 
semble sulphuret of iron, and antimonial silver, hut neither 
of these emit the garlic fumes. 

It is found chiefly in primitive rocks, as gneiss, mica-slate, 
and granite ; where it occurs in veins, or is disseminated. 

Localities. Its foreign localities are numerous. 

U. S. Warwick, Orange county, N- Y. Near Boston, 
Mass. Chatham, Conn. Paris, Maine. 

Species 3. sulphubet of ibon. common pykites. 

External characters. Colour, bronze yellow, passing into 
brass yellow, and steel grey ; occurs crystallized, capillary, 
cellular, massive, and disseminated; form the cube, octohe- 
dron, dodecahedron with pentagonal faces, and the icosahe- 
dron, with trapezoidal faces, with their modifications and va- 
rieties ; cleavage parallel to the sides of an hexahedron and 
octohedron ; fracture conchoidal ; lustre brilliant, metallic ; 
crystals embedded, and implanted ; hard, brittle : sp. gr. 4.8 , 

Fig. 161. 

Fig. 161. A cube, the primitive form, and ene 
of the most common figures under which it occurs* 
This is oflen truncated on aU its solid angles. 



Fig. 162, 




Fig. 162. The dodecahedron with pentagonal 
faces. 



What are the distinctiTe characters of arseoicai iron ?— What are the 
colours of sulphuret of iron ?— What are the crystalline forms of sul- 
phuret of iron ? 
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Fig. 163. 



Fig. 168. The octohedron^ truncated on all its 
solid angles. 





Fig. 164. 



Fig. 164. A solid, bounded. by twenty trian- 
gular faces. 

Hauy has enumerated a great variety of other modifications, 
some by truncation, others by bevelment. 

Sulphu^et of iron is often a very beautiful mineral, the 
crystals being as perfect in shape as could be formed by the 
most skilful lapidary, and the truncations perfectly symmetri- 
cal, together with a surface that resembles burnished gold. 
They are of all sizes, from that of a mustard seed, to two 
inches, or even more, in diameter. 

Chemical characters. Fusible, with a strong odour of 
sulphur, into a globule, which is magnetic. 

ComposUum, Iron 47.85 ; sulphur 52.15. — HatcheU, 

Distinctive characters. It has often been taken for gold, 
but gold is malleable ; iron pyrites is brittle. It differs from 
sulphuret of oopper in being so hard as not to yield to the 
knife ; pyritous copper yields to the knife, and does not yield 
a magnetic globule. Arsenical iron emits arsenical fumes, 
while iron pyrites^mits those of sulphur. 

Variety 1. badiated sulphvbet of ibon. 

External characters. Colour, bronze yellow, passing into 
steel grey, often variegated ; occurs in masses, of a globular, 
botryoidal, or reniform shape, composed of fibrous crysta^, 
radiating from the centre, land terminating on the snrface of 
the mass ; fracture $brous ; lustre brilliant. 

These masses conimonly fall into a sifcate of decomposition, 
if exposed to the air^ as in cabinets ; in which case they 
crack in various directiona, and become covered with a white 
efflorescence, which will be found on touching it with the 
tongue to be sulphate of iron, or ooperas. 

How is sulphuret of iron distinguished from other minerals 7-»What 
are the varieties of sulphuret of iron 7 
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Variety 2. hbfatic bvlphubbt of ntoN.* 

External characUrM. Colour, liver brown; internally pole 
brass yellow, inclining to steel grey ; occurs in hexahedral, 
and octohedral crystals, also stalactical, botryoidal, and amor, 
phous; lustre glimmering. 

This variety presents most of the forms of iron pyrites. 

Its colour seems to arise from a peculiar lund of decompo- 
sition, the nature of which is not well understood, and by 
^hich its colour is changed, and its lustre disappears, without 
any change of form. 

It is found in veins in primitjive rocks. 

(J. S. Near Sparta, N. J. Staten Island, and at Antho* 
ny's nose, N. Y. 

Arsenical suJpkaret ofiton. — Colour, steel grey, paler than 
common pyrites ; it yields arsenical, as well as sulphureous 
vapours. 

Auriferous sulphur et of iron, — Colour, deep yellow ; occurs 
in grains and cubic crystals ; contains a small quantity of gold, 
which seems to be in a state of simple mixture with the pyrites. 

Seleniferous sulphuret of iron. — Colour, pale yellow ; oc> 
curs in granular masses. 

Pseudomorphous sulphuret of iron* — It occurs in the crevi* 
ces of wood, and minerals, and also in the cayities of organic* 
remains, and takes its form from that of the cavity, in which 
it is found. 

Uses, Sulphuret of iron is a very abundant, and univer- 
sally distributed ore. It however is seldom, if ever, employ- 
ed for the making of iron, but is chiefly used for the extrac- 
tion of the sulphate of iron or copperas, by decomposition. , 

For this purpose, the ore, being raised from the earth, is 
exposed to the air, and moistened. By sC natural process, the 
sulphur absorbs oxygen from the atmosphere, and is converted 
into sulphuric acid. The acid then unites to the iron, and 
folms a sulphate, which appears in the form of a greenish 
white crust on the decomposing pyrites. The copperas is 
then obtained by washing, or lixiviation, and subsequent crys- 
tallization. 

In the United Btates, manufactories of the sulphate of iron 
have been established in Tennessee. In Maryland, about 
twenty miles from Baltimore. In Ohio, pear Zanesville, and 

* From kepoTf Lat, liver; because it ledf aliver colour.' 

- 

What are the aaes of sulphuret of iron 7— How is milphattf of iron 
manu&ctured ? 
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on the .Muskingum river, and at Steubenville. In Vermonti 
at Strafford, and Shrewsbury. At Strafl^rd, about <»ie thou- 
sand persons are employed in the several departments of this 
manufactory, and during the last year, (1825,) seven hundred 
tons of copperas have been produced. 

Swedes 4. magnetic svlphubet of iron. 

External characters. Colour, between bronze yellow and 
copper red ; occurs massive ; rarely in six-sided prisms ; 
structure lamellar ; turns brown by exposure ; obedient to 
the magnet. 

Chemical characters. Fusible with the sulphureous odour, 
into a magnetic globule. 

Composition, Iron 63.5 ; sulphur 36.5. — Hatchett. 

This variety contains less iron and more sulphur than the 
other species. Its magnetic property, Hauy supposes, may 
depend on its containing a poriion of iron in its pure state, and 
not united to the sulphur. In the opinion of Mr. Hatchett, 
iron combined with less than 37 per cent, of sulphur, may 
not only affect the needle, but become a permanent magnet, ' 
which is the case with the present species. 

Localities, Hartz, Galloway, in Scotland, and various 
other places. 

U. S. Brookfield and Huntington, Conn. Near Boston, 
Mass. Brunswick, Maine. 

Species 5. maonetic oxide of ibon. 

External characters. Colour, iron black ; occurs crystalli- 
zed, lamelliform, and massive ; form the regular octohedron, 
dodecahedron wi^ rhombic faces, cube and four-sided prism 
terminated by four-sided pyramids ; all subject to a variety of 
truncatimis ; structure imperfectly lamellar ; fracture uneven ; 
lustre shining or glimmering ; faces often striated ; occurs 
also in thin plates and in the state of sand : sp. gr. 4.4. 

Chemical characters. Becomes brown but is infusible, ki- 
soluble in nitric acid. 

Composition, Peroxide of iron 71.86 ; protoxide of iron 
28. 1 4. — Berzelius. 

This species is always attracted by the magnet, and some- 
times attracts iron which has not been magnetized ; it then is 
Called native magnet J or hiidstone. 

In other instances, iron is said to be magnetic when it dis- 
turbs the polarity of the magnetic needle, without possessing 

What Ib the colour of magnetic oxide of iron ?•— What is loadstone ? 
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the power of imparting the same quality ; hut the native mag* 
netic iron, not only attracts its own particles, but those of iron, 
whi<ph before were not magnetic, and ha^ the power of im- 
parting this property, thus forming the artificial magnet. 

The loadstone is chiefly found in- primitive countries, and 
sometimes constitutes large masses, or even beds. 

According to Patrin, there occurs in Sweden, and Switzer- 
land, whole mountains copiposed of magnetic iron, immense 
masses of which are found to be native magnets. Blocks of 
401bs. weight, he says, would carry 2001bs. of iron, and some- 
times pieces were found which would lift 25 times their own 
weight of iron. 

The celebrated Bergman also describes a hill of the same 
kind of iron ore, which he saw at Talberg, in Swedish Lap- 
land. It is a league in circuit, and 400 feet high, and con- 
sists, to appearance, solely of black iron ore, cemented into a 
hard and solid mass, with quartz. — PinkerUm^s Petrology. 

From its external appearance, the native magnet does not 
differ from common magnetic oxide of iron, but on trial it will 
be found to attract iron filings, and to possess polarity. 

U, S. Goshen, Penn. On the river Wachitta, Arkansas 
Territory. Topsham, Maine. 

Variety 1. saxdy magnetic oxide of ibon. 

External characters. Colour, iron black ; occurs in small 
dodecahe^ral, and octohedral crystals, and in minute grains 
constituting iron sand ; strongly magnetic ; powder black. 

Chemical characters. Infusible, and unalterable by the 
blowpipe. 

Composition. Oxide of iron 85.50 ; oxide of titanium 14 1 
oxide of manganese 0.50. — Klaproih. 

This variety being sifled, is in common use for desk, or 
writing^sand. 

Localities. U. S. West Haven, Conn, on the beach of 
the sea shore. It very obviously proceeds from the disinte- 
gratioi|^ of the chlorite slate contiguous to the beach. — SHU- 
man. On Block Island, R. I. Gill, Mass. Also in Mary- 
land, Ohio, and Virginia. 

Magnetie oxide of iron is found very Abundantly in foreign 
countries, and is known under the name of mtfuntain ore. It 
fiimishes the best bar iron, and is that from which the Swe- 

What 18 said of the quuitities of magnetic oxide of iron?— What is 
aaid of sandy magnetic oxide of iron ?— What is the common name for 
thi« flpecies ? 
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dish steel is made. It jrields from 60 to 90 per cent, of me* 
tattic iron. 

LocdlUks. U. S. Franconia, Graflon county, N. H. The 
bed is from 5 to 8 feet thick, and is contained in gneiss. 
Beautiful octohedral, and dodecahedral crystals are common. 
It also yields the compact variety. This bed is explored for 
smelting. Topsham, Lincoln county, Maine. Some of the 
crystals are two inches in diameter. — Cleaveland, Sucka- 
sunny, N. J. where the bed has been worked to the depth of 
iOO feet. The ore from the lowest part is not magnetic until 
it has been exposed to the light and air. — Gibbs, Near Lake 
Champlain, N. Y. Also in the Highlands, and at Crown 
Point.^ — Gibbs. WilKamstown,^ Middlefield, and Woburn, 
Mass. Somerset, Ver. In various places in Pennsylvania, 
&c. 

Species 6. spBctrLAS oxide of n^oi^. 

External characters. Colour, steel grey, with the surface 
highly polished, and oflen tarnished azure blue, green, or red, 
sometimes resembling tempered steel, and sometimes passing 
into blackish blue ; streak cherry red, or reddish brown ; oc- 
curs crystallized in a great variety of forms, among which are 
the pyramidal octohedron, with its modifications ; the P3^ia- 
midal dodecahedron, with its summits replaced ; the hexahe- 
dral table, with the edges replaced, &c. ; primary, the dightly 
acute rhomb ; structure lamellar ; cross fracture conchoidal ; 
lustre brilliant, metallic ; faces of the cr3r8tals often striated ; 
slightly attracted by the magnet : sp. gr. 5i52. 

Fig. 165. 

Fig. 165^ A figure bounded by 24 faces, of which 
six are isosceles triangles, twelve scalene triangles, 
and six pentagons. 

The beautiful irridescent specimens, which come from the 
isle of Elba, are frequently crystallized in the above form. 

The present species often occurs in groups of tabular or 
lenticular <:rystals, implanted edgewise, or intersecting each 
other so as 'to form cells of various shapes. Sometimes the 
edges only appear distinct, forming groups resembling the 
lancets of- a tfcarT/ieotor. 

Chemical characters. Infusible, but becomes reddish. In- 
soluble in acids. 

What are the colours of specular oxide of iron 7— What are its crjs. 
talline fona^ ?— What is said of the beauty of this species ? 
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Cm^posiihn* Iron 69 ; oxygen Sl^-^^Hassenfraz. 

Distinctive characters. It differs from the magnetic oxide^ 
in 3riel(}iDg a red powder, that of the magnetic being black. 
Grey copper and galena, are reduced by the blowpipe, and 
are not at all magnetic. 

Some of the most splendid specimens, seen in cabinets, be- 
long to this species. It occurs chiefly in primitive moun* 
tains, associated with magnetic iron, red oxide of iron, and 
quartz. 

Localities. Elba ajffords the finest specimens, where it is 
veiy abundant, and is said to have been worked as amine, 
for 3000 years. Saxony, Bavaria, Bohemia, and in most 
other countries. 

U. S. Near Baltimore, Md. Near Lake Champlain, N. Y. 
Brighton, and Montague, Mass. Jamaica, Ver. 

Variety 1. volcanic sfeculab oxide of iron. 

It is found in lava, and possibly, also, in the stones used in 
smelting furnaces, when they become porous and partially 
disintegrated by the heat. The writer has seen some beauti- 
ful crystals of specular iron, contained in a micaceous sand- 
stone, which had been used for the above purpose, and which, 
to. all appearance, had been formed by particles of iron from 
the furnace. 

Variety 2. micaceous oxide of ebon. 

External characters. Colour, iron black, passing into steel 
grey ; when turned in a particular direction towards the light 
it has a tinge of red ; streak and powder cherry red ; translu- 
cent, in thin laminae, when it appears blood red ; occurs mas- 
sive, composed of thin laminee, easily separable ; splits into 
biV>ad pieces, of a slaty aspect ; also occurs in distinct tabular 
crystals ; sometimes a little unctuous to the touch ; brittie : 
sp. gr. nearly 4. 

Distinctive characters. From earthy minerals, it is suffi- 
ciently distinguished by its weight, colour, and lustre, and 
from the other ores of iron, by its micaceous structure. 

Specular and micaceous iron, are found in primitive rocks, 
among the other ores of iron. Sometimes they are dissemi- 
nated in the other ores, and sometimes they form considerable 
beds alone. 

Localities. Near Baltimore, Md. Near the Raritan, N. J. 
Fort Lee, N. Y. Hawley, Brighton, and Charlestown, Mass. 
New Stratford, Conn. Near Belfast, Maine. Madison coun- 

What is the farm of micaceous oxide of iron ? 

24 
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ty, and Wasbington county, Missouri. In the latter county, 
micaceous iron forms a ridge from 500 to 600 feet high, and 
half a mile long. — Schoolcraft. 

Species 7. browi^ oxide of ibon. 

. External characters. Colours, brown, blacldsh brown, or 
yellowish « brown ; occurs stalactical, nodular, fibrous, and 
amorphous ; and according to Mohs, in cubical crystals ; pow- 
der, yellowish brown ; seldom magnetic : e(p. gr. 3.44. 

Chemical characters. Infusible, but turns reddish, and ac- 
qmres the magnetic property. 

Composition. Oxide of iron 85 ; water 15. — -Dauhisson. 

Variety 1. fibrous brown oxide of iron.^ brown 

External characters. Colour, brown, yellowish, or black- 
ish brown ; on the outside, oflen varnished or glossed, pre- 
cisely resembling black glazed earthen ware ; occurs stalac- 
tical, tuberose, nodular and amorphous ; structure fibrous, 
sometimes parallel, but more often radiating, or diverging 
from a centre ; lustre, silky o.r resinous ; yields to the kmfe. 

This variety oflen presents very curious imitative forms ; 
as of cylinders of the size of a pipe stem, many inches long, 
and interwoven into a sort of net- work ; also of the branches 
of trees, or of coral, or bunches of grapes, &c. 

This ore is found in primitive and secondary rocks. 

Locaiities. It is found in every country of E^urope. 

U. S« Messersburg, Jenkintown, and Lancaster, Penn. 
Gallatin county, Illinois. Lawrence county, Arkansas Ter- 
ritory. Burlington county, N. J. Staten Island, N. Y. Sta- 
lactical and maiBmillary, often with a shining surface. — 
Pierce and Torrey. Salisbury, Conn, specimens oflen co. 
vered with a jet black shining gloss, l&e the black glazed tea- 
pots of former times. Some very beautiful specimens come 
from this locality. Bennington, and Monkton, Ver. Th'at of 
Benningtob yields 33 per cent, of iron. — Hall. 

Uses. It is employed as an iron ore, and yields from 30 to 
60 per cent.>of the metal. 

Variety 2. cohpact brown oxide of iron. 
External charcicters. Colour, olive brown, passing into 
blackish brown ; occurs massive, stalactical, cellular and 
amorphous ; streak and powder yellowish brown ; lustre none ; 

How is brown oxide of iron described ?— What use is made of brown 
oxide of iron ?— What is said oi the imitative forms of brown hematite ? 
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stmetare compact, aometimeB slaty, but nerer fibrdos ; fimt» 

ture conehoidal, or earthy, jriddii to the knife : sp. gr. S.5 to 

8.7. 

Composition^ Iron 82 ; water 11.3 ; oxide of manganese 
0«3 ; silex 2.6.--*2>ati^«(m. 

Distinctive characters. It is distinguished from the haema- 
tite, by its compact structure. 

It usually obcurs with the fibrous variety, into which it gra- 
dually passes. 

Locality. Blue Ridge, Md. It occurs in staliagmites, or 
very beautifully dentritic, resembling, in large masses^ a grove 
of trees* — Hayden, 

Uses. It is explored as an iron mine, and is said to yield 
about 50. per cent, of metal. 

Variety 3. ocheby bbown oxide of ikon. 

External characters. Colour, pale brown, or yellowish ; 
occurs massive, of an earthy aspect ; soils the fingers ; fria- 
ble. * 

Composition, Iron 83 ; water 12 ; silex 5. — Dauhisson, 

It is found among bog iron ore. 

Variety 4. umber. 

External characters. Colour, olive brown, blackish or yel- 
lowish brown ; occurs massive ; lustre none ; fracture con- 
choidal ; texture earthy ; soils very much ; easily broken ; 
adheres strongly to the tongue ; falls to pieces in water : sp. 
gr. 2. 

Composition, Oxide of iron 48 ; oxide of manganese 20 ; 
silex 13 ; alumine 5 ; water 14. — Phillips, 

Locality, Cyprus*. It is used as a paint. 

Species 8. bed oxide of ibon. 

External characters. Colour, reddish brown, streak and 
powder, blood red, or brownish red ; sometimes slightly mag- 
netic ; yields to the knife ; aspect rather earthy than metallic ; 
rarely found crystallized ; opake ; texture fibrous, or com- 
pact : sp. gr. 3 to 5. 
Variety 1. fibbous bed oxide of ibon. bed h^katite. 

External characters. Colours, yellowish brown, and brown- 
ish red, or dteel grey ; lustre somewhat metallic ; receives a 
polish; streak and powder, nearly blood red; occurs amor- 
phous, stalactical, botryoidal, and in concretions ; structure 
distinctly fibrous ; fibres, particaliftrly of the stalactical^ ra- 
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diate from the^centrey or run parallel, resembling the gr'amoT 
wood ; fracture conchoidal in one direction : sp. gr. 4.75. 

Chemical chardcters. Infusible, but turns dark, and be- 
comes magnetic. 

ComposUion. Oxide of iron 90 ; silex 2 ; lime 1 ; water 
3, — Daubisson. 

It is found chiefly in primitive, but'sometimes in secondary 
mountains. 

Localities, It is found in several European countries, as 
England, Bohemia, Saxony, &c. 

U. S. Perkiomen lead mine, Penn. Kent, Conn. 

Uses, It is said to yield the best of iron, particularly for 
drawing and rolling. It is also used for pohshing buttons, 
under the name of bloodstone, and during our late war was 
in great demand, and sold at exceedingly exorbitant prices, 
for this purpose. 

Variety 2. compact bed oxide of ison. 

External charaefers. Colour, brownish red, with a mixture 
of steel grey ; surface, sometimes steel grey ; streak, and 
powder, blood red ; fracture conchoidal or uneven ; lustre a 
little metallic ; occurs massive, slaty, globular, and reniform ; 
also in pseudomorphous crystals, generally cubic, with trun- 
cated angles : sp. gr. 3.5 to 5. 

It is found in primitive, and secondary rocks, with red hae- 
matite, and other iron ores. 

Localities. U. S. On Elk river, Tenn. very hard^ and 
compact. — Schoolcraft. Canton, N. Y. — HalL At the head 
of Gasconade river, Missouri. 

Variety 3. ochery bed oxide of iron, red ochre. 

External characters. Colour, dark blood red, passing into 
yellowish, or brownish red ; occurs^ massive ; texture com- 
pact, earthy ; soils the fingers, but is. not unctuous ; friable : 
sp. gr. about 3, 

It is found with the preceding varieties, and occurs in many 
places in this country. 

Uses, It is sometimes employed as a pigment, under the 
name of' Indian red ; but more comm<mly, it is believed, under 
that of Spanish brown. 

Species 9. arghxacsous oxide or iron. 

External characters. Colours, ash grey, bluish brown, a^d 

— — ' ' ^ — 

' What is tke eompdsition of red haematite 7— What are the uses of t9^ 
hematite ? — ^What are the varieties of red oxide of tron ? 
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reddish bro'Wn ; ocours amorphous, and in fiat tat>Qlar masses ; 

also remform, globular, and puiveruleftt ; fracture uneven, and 

earthy,' or flat cohchoidal ; yields easily to the knife ; adheres 

to the tongue : sp. gr. 3.37. 

Chemical ckaracters^ Infusible, but turns black, and be- 
comes magnetic. 

Composition, Protoxide of iron, with a trace of manganese, 
43»26 ; alumine and silex 20.76; carbonic acid 29.30 ; car- 
bonaceous matter 2.67 ; lime 1.87 ; moisture 1. — Phillips, 
« It occurs in secondary rocks, and is found in most coun- 
tries. 

Variety 1. coluhztas abgillaceous oxide of iron. 

External characters. Colour, red, brownish, or blackish 
red, and yellowish red ; occurs in masses, composed of co- 
lumnar pieces, fitting each other like grain, tin or starch, and 
sometimes with interstices filled with bitumen, or calcareous 
spar ; texture fine grained, ^earthy ; brittle ; adheres to the 
tongue ; sometimes magnetic : «sp. gr. d« to 4.4. 

Composition, Oxide of iron 50 ; water 13 ; silex 30.5 ^ 
alumine 7. — Brocchi, 

LocalUies, U. S. Navesink hills, N. J. Long Island, 
» N. Y. Martha's Vineyard, Mass. 

It is not common, but is sometimes explored as an Iron mine. 

Variety 2, pisifosm arghllaceoits oxide of^ibon.* 

JExternal characters, — ^Colours, brown, yellowish brown, or 
blackish brown ; occurs in small globular masses, consisting 
of concentric, layers of the size of a pea, or larger ; brittle ; 
fracture conchoidal ; lustre, resinous at the circumference, 
but dull and earthy at the centre. 

Composition, Oxide of iron 48 ; alumine 31 ; silex 15 ; 
water 6.-i—Z>auW««m. 

It is found in clay, and soft calcareous deposites, with the 
bog-ore. 

LocalUies, It is abundant in France, and in several parts 
of Switzerland. It is also found in England, Franconia, and 
Suabia. 

U. S. Pompton plain, and other places, N. J. Staten Isl- 
and, N. Y. Salisbury, Windsor, and Hartford, Conn. 

* From its resemblance to peas. 



What is the composition of atgiUaceous oxide of iron ?-— What are the 
Tarieties of argillaceous oxide of iron ? 

24* 
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Uses, It is explored ia Fraqpe, and Switzerland but 19 
said not to yield good iron. 

Variety 3. lekticui«ab AB6iLLA.ciions oxide of ihon. 

External characters. Colour, brownish red, yellowish 
brown, or greyish black ; occurs in lenticular br oblong flat- 
tened masses, of various sizes, from that of an lapple seed to 
that of a butternut ; lustre of the fracture, somewhat metallic ; 
easily broken : sp. gr. 3 to 3.6. 

Chemical characters: Becomes magnetic, but does not 
easily melt alone ; with borax melts into a yellowish green 
glass. 

Composition, Oxide of iron 64 ; water 5 ; alumtne 23 ; 
silex 7.5. — Lampidiiis, 

Localities, Franconia, Bavaria, Saltzburg^ Switzerland, 
France, &c. 

U. S. Ontario, N. Y. in an alluvial deposite, which also 
contains fossil shell8.-***J^alon. . 

Uses, It is sometimes explored as an iron mine, and is 
said to yield from 30 to 60 per cent. > 

Variety 4. nodulak ASGiLLACEors oxide of ikon. 

External characters. Colour, yellowish brown, or yellow, 
internally, when fresh fractured ; occurs in nodules of tarious 
sizes, from that of a nut, to that of a man's head ; sometimes 
koUow internally, and sometimes contains a pulverulent nu- 
cleus ; fracture, even, earthy, or flat conchoidal, generally 
earthy towards the centre; texture earthy, or compact, to- 
wards the circumference ; appears to be comppsed of con- 
centric layers : sp. gr. about 3 ; in l^e hardest parts scarce- 
ly yields to the knife. 

It is found in clay-slate, and in alluvial deposites. 

Sometimes there is a cavity in the centre of these nodules, 
containing some small loose stores, or sand, which rattles on 
being shook. The ancients supposed, but on what grounds, 
we do not know, that the eagles had a habit of transporting 
those balls to their nests, for the purpose of facilitating the 
laying of their eggs. Hence they were called Eagle stones. 

Localities, U. S. Near Baltimore, Md. it forms extensive 
beds. The nodules are composed of concentric layers, and 
frequently contain minute crystals of sparry iron. — CHlmor, 
Also at Biomb. shell hill, near Bladensburg, in nodules from two 
to eight inches in diameter. When exposed to a strong heat 
■ ■■■ -^ ■ / ■ ■ ' — ■*■ '■ ■ 

What peculiarity exists with respect to. the noMar variety of this spe- 
cies ? 
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they burst with an expksipn. — Ha^fdtn. Near Plyipouthy 
Mass. Nodules, of a reddish grey colour, externally, with a 
soft, or friable, yellowish nucleus, occur at Northington, Conn. 
They appear to be formed of fine sand-stone. 

Species 10. boo iron ore. 

External characters. Colours, yellowish, brown, brownish 
yellow, and reddish grey ; occurs amorphous, tuberous, and 
cellular ; fracture earthy, or uneven ; lustre resinous, or dull ; 
often friable ; sometimes resembles scoria, and sometimes 
ochre ; soils the fingers ; sp. gr. 2 to 3* 

Variety 1. friable boo ore. 

It occurs in masses, sometimes corroded or sinuous ; soils 
the fingers ; dull ; appears earthy or ochery. 

Variety 2. compact bog ore. 

It occurs amorphous, tuberous, and in crusts ; fraCcture con- 
choidal ; lustre resinous ; sofl ; yields to the knife ; soils the 
fingers. 

These varieties, to which some add Indurated, occur toge- 
ther, commonly in the same specimen. They are found in 
low swampy ground, in almost every section of country. 

Bog ore is considered of the most recent formation, indeed 
it is supposed to be deposited every day, fr6m waters contain- 
ing oxide of iron, and therefore is constantly forming. 

> Uses, It is employed for the extraction of iron, and yields, 
from 30, to 60 per cent, of metal. 

Species li, franklinite.* 

External characters. Colour, iron black, powder deep red, 
or reddish brown ; occurs in granular masses, composed of 
imperfect crystals^ or small grains, which sometimes exhibit 
the planes of the octohedron , structure lamellar ; aspect simi- 
lar to octohedral iron: sp. gr. 4.87; magnetic. 

Chemical characters. Sokible without efiervescence in hot 
muriatic acid, exhaling a slight odour of chlorine. Before 
the blowpipe, the zinc is volatilized, leaving a hard magnetic 
alloy of iron and manganese; susceptible of a polish. 

Composition. Oxide of iron 66 ; oxide ofzinc 17 ; oxjde 
of manganese 16. — Berthier. 

Locality. U. S. New Jersey, accompanied by the red | 

* In honour of Dr. Franklin. i 

•' H' ■ ■' ' —^ *■''■■' " ■ . . I I .1. III. I ■ ii y I..I 

What ia said of bog iton ore ? — What use is made of the bog ore ?— 
What is the composition of Franklinite ? 
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oxide of zmCy and yeUowish green garnet. It is mostly em- 
bedded in the red oxide of zinc. 

Species 12. htdbous oxids of ison. 

External characters. Colour, iron black, internally black- 
ish brown ; occurs massive, and crystallized ; structure of 
the massive, fibrous and radiating ; crystals very minute, 
the terminations, sometimes appearing like velvet ; 4ilso occurs 
in slender stalactites, composed of fibres radiating from the 
centre to the circumference ; scratches glass. 

Composition, Oxide of iron 80.25 ; water 15; silex 3*75. 
— Tauqudin, 

Localities, Cliflon, near Bristol, in quartbse geodes, also 
near Botaliack, Cornwall, Siberia, and France. 

Species 13. cabbonate of ibon. 

External characters. Colours, wine yellow, yellowish 
bfown, or greyish yellow \ becomes brownish black, by ex- 
posure ; occurs massive ; composed of crystalline, foUated 
plates, often curved ; structure'^ foliated or lamellar ; liistre 
shining vitreous ; streak white ; translucent when recently 
broken ; occurs also in acute rhomboids, sometimes with 
truncated terminal angles, in six-sided crystals, in octohedrons, 
and in lenticular crystals ; crystals often adhere by thin edges 
to other minerals, or are found in groups, or druses ; yields to 
the knife ; cleavage parallel to the planes of an obtuse rhom- 
boid, which is the primitive form : sp. gr. about 4. 

Chemical characters. Infusible, blackens and becomes 
magnetic. Dissolves slowly in nitric acid, with slight effer- 
vescence. 

Composition, Oxide of iron 58 ; carbonic acid 35 ; oxide 
of manganese 4.25 ; magnesia 0.75 ; lime 0.5. — Klaproth, 

Distinctive characters. From the earthy minerals which it 
resembles, it is distinguished by its great weight ; from other 
ores of iron by its crystalline, foftated cleavage, or fracture ; 
and from blende, which it oflen very nearly resembles, by its 
yielding magnetic iron, by the blowpipe.' 

On being exposed to the air, if is gradually decomposed ; 
first the colour of the surface becomes brown, or black ; af- 
terwards, also, the streak is changed into red or brown, its 
hardness and specific gravity are diminished, and even the 
chemical constitution is altered, the whole being converted 
into hydrate of iton,-^Mohs, 



What are the colours of carbonate of iron? — ^What is the composition 
of carbonate of iron ?— How ia carbonate of iron distinffoiahed ? 
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It occurs abundantly in some countries, in veins and beds, 
chiefly in primitive rocks, but sometimes in secondary ones. 
It is associated wi^h the other ores of iron, also with those of 
copper, and lead, and with calcareous spar, brown spar, &c. 

Localities, Hesse, Hartz, and Westphalia, where it is 
worked as an ore of iron. France, Germany, and Spain, in 
abundknce. England sparingly. 

tJ. S. Near Baltimore, Md. in lenticular crystals. New 
MiHbrd, Conn, chiefly in foliated masses, but sometimes in 
obtuse rhombs. — " This appears to be the only locality in the 
U. States, where carbonate of iron occurs in quantity." — 
SiQiman, ^ 

Species 14. phosphate of iron. 

External characters. Colour, indigo blue, sometimes nearly 
black, and sometimes greenish blue ; occurs crystallized, maa^ 
sive and amorphous ; form of the primitive, an oblong four- 
sided prism, which is also the form under which it often ap. 
pears ; crystals subject to truncation. It also occurs in six, 
eight, or twelve-sided prisms, and in rounded, flattened, or 
lenticular crystals ; structure fibrous, resembling hornblende ; 
crystals grouped, or intersect each other, leaving interstices 
or cells ; lustre shining ; the massive is laminated, or con- 
sists of shining plates, adhering together ; the indurated oc- 
curs in friable crusts, or in small masses, with an earthy tex- . 
ture : sp. gr. 2.69, 

Chemical characters. Fusible into a steel coloured gobule, 
which is magnetic. 

Composition. Oxide of iron 41.25; phosphoric acidic. 
25 ; water 31.25 ; alumine b,—^Laugier. 

Distinctive characters, A little attention to colour will 
distinguish it from hornblende ; from the blue carbonate of 
copper, it diflers in. being of darker colour ; and from this 
and indicolite, it diflers in yielding a magnetic globule. . 

Localities . Isle of France. AUier, in France, Cornwall, 
and Devonshire in England* Siberia* Bodenmais, in Bava- 
ria^ Stavern, in Norway. 

U. S. New Jersey. It is transparent when first taken 
from the earth, but becomes deep indigo blue by exposure, or 
by a moderate heati — Weodbridge. Also (Ai Crosswick's 

What is the colour of phoaphate of iron 7 — What is the compoBition of 
phosphate of iron ?•— What are the distinctive characters of phosphate of 
iron ? 
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creek, colour externally blue, but greenish interBally, and 
soft, like talc. 

^ Variety 1. eastht phosfhati: of iron. 

Exterrud characters. Colours, on its first exposure, greyish, 
yellowish, or greenish white, but soon changes to indigo blue 
of various shades ; occurs massive, disseminated, and invest- 
ing other minerals ; soft ; often very slightly cohering ; dull ; 
soils the fingers : sp. gr. about 2. 

Chemical characters. Becomes brown, and then melts into 
a magnetic globule. 

Composition. Oxide of iron 47.50 ; phosphoric acid 32 ; 
water 20. — Klaproth, 

This variety is found in alluvial soils, as in mud and clay, 
supposed to be more or less intermingled with animal matter, 
and from whence it is probable the phosphoric acid has been 
derived. Indeed, it has been found penetrating the organic 
remains of several animals. 

Localities. Isle of Dogs, Isle of Man, and in the Shetland 
Islands, in England. 

U. S. Allentown, and other places, N. J. Near Plymouth, 
and at Hopkinton, Mass. York, in Maine. At Allentown, it 
occurs in masses which weigh 301bs. or more. — Conrad, i 

Uses. Phosphate of iron is sometimes ground and employ- 
ed as a pigment. 

Species 15. chromate of iron. 

External characters. Colour, blackish brown, or nearly 
black ; occurs massive, disseminated, granular and crystal- 
lized in regular octohedrons, or double four-sided pyramids, 
sometimes flattened ,; powder and streak brownish ; lustre 
imperfect metallic ; opake ; brittle ; crystals sometimes so 
minute as to resemble a tufl of hair, and sometimes of consid- 
erable size ; fracture conchoidal, or uneven: sp. gr. 4 to 4.50 ; 
sometimes magnetic. 

Chemical characters. Infusible alone, but with borax, yields 
a rich and lively grass green bead. 

Composition. Oxide of iron 34.7 ; chromic acid 43 ; alu- 
mine 20.3 ; silex ^^.-^Vanquelin. 

Distinctive characters. The green tinge it gives to borax, 
will distinguish it from octohedral iron, which it most resem- 
bles, and from the dark varieties of blende. 

What use is miide of phosphate of iron ?^-What are the external cfaa. 
racters of chromate of iron t — ^What are the distinctive characters Of 
chromate of irdn 7 
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This species is usually found embedded in serpentine, stea- 
tite, or talc. 

Localities, Near Grassin, department of Var, in France, 
in nodules and veins, in serpeaUne. - Uralian mountains, in 
Siberia. Shetland Islands. In Bohemia, Silesia, and Pied- 
mont. 

U. S. Loudon county, Va. Bare Hills, near Baltimore, 
Md. in great abundance, in serpentine. From this locality, 
according to Hayden, it extends through Pennsylvania, New 
Jersey, and New York, to Milford, in Connecticut. From 10 
to 14 miles from Philadelphia, on the West Chester and Lan- 
caster roads, it occurs in detached masses, weighing from a 
few ounces to 20 pounds, and in one instance 500 pounds. — 
Cooper. Hoboken, N. J. in octohedral crystals. On Staten 
Island, N. Y. Milford, Conn, disseminated in serpentine. 
Cummington, Mass. 

Uses, Chromate of iron is employed to furnish the chromic 
acid, which, being united with oxide of lead, forms the chror 
mate of lead, or chrome yellow^ a yellow pigment in great de- 
mand. 

The chromate of iron is worth from 40 to 60 dollars a ton 
in market. The chromate of lead sells in large quantities for 
$1,00 a pound, and in smaller quantities, or by the single 
pound, $1,25 to $1,50. Itxis stated that in 1819, about 3,000 
pounds of the chromate of lead were manufactured in Phila- 
delphia. — Cleaveland. 

Species 16. ARSsiaATE of isqn. 

External characters. Colour, olive green, passing into 
bottle green and brownish green ; also yellowish brown, and 
yellowish red ; streak, and powder, pale brown ; occurs in 
small, and often very perfect cubes, sometimes truncated on 
the alternate angles, or on the edges and angles ; crystals 
longitudinally striated ; lustre adamantine ; sometimes occurs 
stalactical, and studded with crystals ; fracture imperfectly 
conchoidal ; transparent, translucent, or opake ; yields to the 
knife : sp. gr. 3. 

Fig. 166. 

Fig. 166. A cube, with a triangular face on 
each alternate, solid angle, formed by truncation. 




What is the use of chromate of iron ?-^What are the colours of arse, 
niateofiron? 
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Flig. 167. 

Fig. 167. A cube, with the alternate solid an- 
gles replaced by four planes, of which the middle 
one is >a hexagon, and the others, triangles. . 

Chemical characters. Melts in the flame of a candle. On 
charcoal, before the blowpipe, emits the arsenical odour, and 
leaves a magnetic scoria. 

Composition. Oxide of iron 48 ; arsenic acid 18 ; water 
3*2; carbonate of lime 2. — Vauqueliiu 

Localities. St. Leonard, in France. Cornwall, and near 
St. Day, in England, with the other ores of iron. 

It is a rare mineral. 

Genus 11. uranium. 

This metal is reduced to its pure state with great difficulty, 
even in the laboratory of the chemist. According to Klaproth, 
uranium is of a dark grey colour, with a metallic lustre and 
granular texture. It is soluble in nitric acid ; fuses with great 
difficulty, and affisrds a deep orange colour to porcelain ena- 
mel : sp. gr. 8 to 9. 

Species 1. black oxide of uranium. 

Extertud characters. Colours, greyish black, bluish black, 
brownish black, and iron black ; occurs globular, reniform, 
and amorphous ; fracture imperfectfy conchoidal ; structure 
granular or slaty ; lustre imperfectly metallic ; translucent, 
opake ; brittle ; scratches glass, but yields to the knife : sp. 
gr. 7.5. 

Chemicai characters. Infusible alone ; with borax, yields 
a grey slag. Soluble in nitric acid, with the emission of ni- 
trous gas. 

Composition. Oxide of uranium 86.5 ; galena 6 ; oxide of 
iron 2.5 ; silex 5. — Klaproth. 

Disdncthe characters. From the dark varieties of the sul- 
phuret of zinc, it is distinguished by its greater specific gravity, 
and its want of the foliated structure which the zinc possesses. 
The cbromate of iron gives a green globule with borax, and 
the ferruginous oxide of tungsten, is fusible alone. 

This rare species is found in primitive rocks, commonly in 
small masses. It is associated with the ores of copper, co- 
halt, arsenic, silver, dsc. 
— ■■■■*■■■■ '■ — — — ■■• 

What are the ciystalluie fonns of arseniate of iron ?— What is said of 
the reduetion of uranium to its pure state ?— What are the properties of 
black ozicie of uranium ? — Is uranium a common metal ? 
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LMffUet, Kooflbei^, m Nqrway. Joaclfiinsdialy ki Bo» 
hemiv and i»€omwaIly Englaiul, 

f ^ ^Sp^es 2. OttBI^ OXIDE OF UBANIUK, 

JEademtjH ckdracUrs. Colour, emerald, or grass green, of. 
ten very beautfful ; alsQ« yeUowish green, leek green, and 
lemon ydlow ; streak pale ; occurs crystallized in quadrangu- 
}«tr prisms,' in four/ 9ix/ and eight-sided tables, and rarely, in 
obtuse octoh^drohbi ; all the varieties subject to truncation ; 
c^stals variously-grouped, sometimes resembling a fan, and 
aon^etimes a sheaf ; sometimes it appears like a s^e of mica, 
attaiohed to some other mineral ; structure foliated ; cleavage, 
e^y in certain directions ; lustre glistening, fuid sometimes 
pearly.;, transparent, translucent ; yields to the knife : sp. 
^r. 3.16. 

JFig. 168. 

^. ^^ Fig. 168- An eight and four-sided tabular 
crystal, one of the common forms. 

Tig. 169; ^ 

Fig 169. An octohedron, with truncated sum* 
mits, and truncated angles. 

^ Chendeql character^. Decrepitates, but does not raelt. 
Dissolves in. nitric, acid, yielding, when the solution is satura- 
ted, a lemon yellow solution ; with borax, yields a yellowish 
green glass. 

Composition. Oxide of uranium 72.15 ; water 15.70 ; lime 
6.87 ; 6xides of tiin and manganese 1.55 ; gangue 2.50.: — 
Berzeliu9. 

> 'A6coiding to t!\e analysis of Phillips, a specimen from Com^ 
wfdl, yielded oxide 6f uranium 60 ; oxide of copper 9 j phos- 
phoric acid 15.3; water 13.8; silex 0.5, 

If thif is the composition of the present species, it is a phos- 
phate of uranium, probably coloured by phosphate of copper. 

DistincU'de chiraCters. It resembles green mica, but the 
mica is elastic, while the uranium is easily b)t>ken> and is in- 
elastic ; mica is ^}so more easily cleaved. It may resemble' 
some bft*he gre^n ores of copper, butxoppor, when dissolved 

— ■■■ *— ^' '• X 1 

What are the external characters of green oxide of uranium t-<^What 
^re the distinctive characters of green oxide of uranium ? 

25 - •; - ^ 
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in nitric acid» yields a lilae cdour yA&. anamonia^ It fc ifll i the 
uranium does not. 

It is found in primitiye rocks, and particularly in granite. 

LocidUies. Cornwall, where it is found in grimite,. with the 
ores of copper, arseniate of iron, wavellite, iSz;c. Bodenmais, 
in Bavaria, with felspar and beryl! Near Autuii, and near 
Limoges, in France. 

U. S. Near Baltimore, Md. — Gilmor. 

Genm 12. tin. 

Tin is a white metal of considerable lustre, and not easily 
oxidated by exposure. It is easily cut with a knife, but is not 
so soft as lead. When bent, it makes a» peculiar crackmig 
noise, probably owing to the separation of some of its particles. 
It is very malleable, and is readily reduced into thin sheets. 
It melts at 442^ Fah. : sp. gr. 7.29.* 

Utes, Tin is employed for various, and very impoitant 
purposes. Thin sheets of iron, being dipped intp melted tin, 
receive a coat of the metal, and are thus prevented from rust- 
ing. This is commonly called sheet tiny and is the article of 
which the common tin ware is made. Tin foil, with mercury, 
forms the amalgam on the backs of looking-glasses. Tin 
also forms a part of prince's metal, Britannia meted, pewter 
speculum metal, dsc. 

It was formerly supposed that tin was sometimes found in 
its native state, but ^ir. Phillips observes, that this error arofte 
from there having been found pieces of the metal at the sites 
of old smelting places, and which^ had been reduced by the 
heat, long before. x 

The ores of tm are only two, an oxide and a sulphuret. 

Species 1. oxide of tin. 

External charaeters. Colours, yellowish brown, brownish 
black, greyish yellow, hair brown, and nearly' colobrless, and 
transparent ; the light brown, translucent, and the darker col- 
ours, opake ; occurs in crystals, and in masses, fron^ the size 
of grains to that of the fist ; primitive form, the octohedron, 
with square bases ; secondary forms very litimerous, but diffi. 
cult to ascertain, on account of the imperfections, or grouping 
of the crystals ; lustre resinous, or adamantine ; structure la- 
mellar ; cleavage parallel to the axis 6f the octohedron, and 
also to the diagonals of the common base ; fracture uneven 

■->''''''' ' ' ' ■ ' ' ' ■■»■»■■ ' 11 ■! » H I ' — 

What are the uses of tin ?-r-Is tin ever found in its native state ?— 
What are the colours 4)^oiide of tin ? 
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and inpip^oddy^copeheidol ; gtYjescrparks with steel ; brittle : 
fep. gr. 6.7 to 7. . . 

Kg. 170. 

« « 

Fig. 170. . An obtuse octohedron, or double 
four-sided pyramid^ the primitive fonn. 




Fig^ WL 




A^ Fig. 171. A four-sided prism, terminated by 
I four-sided pyramids. This is one of the most com- 
imoir forms. 

Fig 172. 



.^^^^ 



•L 



truncated.* 



9900X9 as 171, with the angles 



> • 



Fig. 173. 




k. .Fig* 173. A maeledy or twin crystal, compos- 
ed of two four-sided prisms, with truncated edges 
joined together. 



Fig. 174. 




Fig. 174. A four-sided prism, surmounted by 
eight-sided p3rramids, which are terminated by four- 
sided summits. . 



A great variety of other secondary forms are enumerated. 

C^/iemfcoZ characters, Jt decrepitates strongly, but in fine 
powder may be reduced to the metallic state on charcoal* 
. jCcmposUion. Tin 77.5 ; oxygen 21.5 ; oxide of iron 0.25 ;. 
silex 0.75» — Klaprolh^ ^ 

'Distmctwe characters. Carbonate of iron, which it most 
resembles, leaves a magnetic globule under the blowpipe. 



What are the cry stallioe forms of the oxide of tin ? 
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* 

Sulphuret of zinc k iiifl[8ible,'aDd not so haitt'«5 tfidi^ of tia ; 
ana ferruginous oxide of tungsten, yields readily to the li^ife, 
and melts into a black scoria* 

Tin occurs only in primitiire rocks. Its localities are few, 
but Jameson observes, that when it does occur, if is generally 
in considerable quantities. ' <*.. 

Localities. Cornwall, ^n England. Gallacia, in SpaiiK 
Bohemia, and Saxony* Sumatra, Siam^ and Pegu^ * Mexico 
and Chili. 

The greatest known deposite of tin is at Cornwall, where it 
occurs in veins, traversing granite, and other primitive rocks, 
ancl is associated with chlorite^ iron pyrites, topaz, quartz, 
fiuor, &c. The ore from the Cornwall mines is most com* 
monly found in the state of crystals, variously grouped or ag- 
gregated, and according to Phillips, the different veins yield 
different varieties of form. It is also found in alluvia|^def»ositeSj 
in the same district, and is called Stream TFti*, Ibecausethe 
ore is separated from the rocks and brought down by streams 
of water. . ^ * * 

Some of the Cornwall mines extend many luindred'fe^t lift! 
der the sea, and it is said that in one of them, the noise of the 
waves, and the rolling of the pebbles can be distinctly heard, 
so near has the excavation been carried to the bottom of the 
ocean. 

The Blocic Tin of commerce is extracted from the ore taken 
from the excavated mines. Grain Tin, Which is said to he of 
a purer quality, is extracted from stream tin. 

Variety 1. fibbous oxide of tin* wooto tin. 

Extermd characters. Colour, brown, of several shades ; 
occurs amorphous, reniform, globular, and wedge-shaped ; 
surface generally water- worn ; structure fibrous in one direc- 
tion, and concentric lamellar in the other ; fibres radiate, or 
diverge, sometimes intersect each other ; lustre, feebly resin- 
ous ; colours, sometimes arranged in bands : sp. gr. 6.4. i 

Chemical cliaracterjs. Decrepitates, and become? reddish, 
but does not melt. 

Compcisition. Oxide of tin 91 ; oxide of iron 9. — Van- . 
quelin^ ' 

Variety 2. ^toad's ete wood tin. 
Ea^emdl cliaracters. Colours, hair brown, and y^owish 
white, aj^ranged in concentric layers ; occurs in minute 



How is oxide of tin distingmshed from other minerals ?^Where ia 
the greatest known deposite of tin ? 
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spjpericii sn^KOs,* camfMBed. of fibres nuiiatiiig Gt&m tJtm 
centre. 

Wood Tin, so called from its fibrous structure resembling 
that of wood, ia found chiefly in the klluvial mining districts 
of Ck>r;^walf» It is commonly found in small masses, but a 
mass found near St. Austle weighs 15 lb. and for which 100 
dollars has been ofiered. 

. TJie toad's ^e variety, is found in small masses embedded 
in an aggregate of schorl and<|uartz.* 

Genus 19. zikc. 

Zinc^y^hen pure, is of a brilliant white colour, With a tinge 
of blue ; fracture uneven, striated,' or foliated, presenting the 
result of a confifsed crystallization ; when rubbed on the fin- 
gers, zinc imparts to them a peculiar taste and smell. When 
cold, it is n«t mkUeable, but when heated to a little above 212^ 
it becomes malleable, and may be hammered into thin plates, 
or drawn under rollers. If heated to about 400° it becomes 
so brittle as to be easily reduced to powder in a mortar. — 
Thomson. 

. Zinc melts at 680^, and if the temperature be increased, it 
burns witti a bluish white flame, : sp. gr. 7.29. 

Uses. When mixed with copper, it forms brass, one of the 
most useful and common of alloys. In chemistry it is employ- 
ed to obtain hydrogen, by solution with sulphuric acid and 
water. Its salts and oxides are employed in medicine, and 
the pure metal, when reduced to thin sheets, is used to cover 
the roofs of buildings. 

Zinc -never occur» in the native state, but is found mineral- 
ized by sulphur, oxygen, or carbonic acid. 

Its ores are few in number, and not common. 

Species 1. svlfI^uret op zinc, blende. 
External characters. Colours, yellowish, greenish, reddish, 
or blackish brown ; streak corresponding with the colour, but 
pdler ; occurs crystallized, amorphous, and lamelliform ; pri- 
mitive form, the rhombic dodecahedron ; secondary forms, 
the octohedron, and tetrahedron, with their varieties, often 
modified by truncation and bevelment ; opake, or translucent ; 
yields to the knife ; brittle ; crystals commonly grouped, so 
as to make it difficult to determine their forms ; lustre shining, 



•^^- 



WKat colour is pure zinc ? — ^How may zinc be made malleable — Wha^ 
are the uses of zinc ? — ^What are the external characters of sulphdret of 
zinc? 
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or splendent ; sometimes metallic or 
foliated : sp. gr. 3.7 to 4. 

Fig. 175. 



f stnicture 




.Fig. 175. The rhombic dodecfihedfon, the 
primitive form. 



Fig. 176. 




Fig. 176. The same vith all the edges trun- 
cated. 



These simple forms are subject to deep and various trilnca- 
tions ; so that in many' instances, the forms are very difficult 
to determine or understand. One complex form, having the 
general appearance of fig. 175, is so modified by truncation, 
as to present 24 faces, of which 12 are nearly equilateraU 
and 12 isosceles triangles. 

Chemicdl characters. Decrepitates, but is commonly infii- 
sible. When pulverized and thrown into sulphuric acid, it 
gives the odour of sulphuretted hydrogen. 

Composition. (Brown varie'ty.) Zinc 58.8 ; sulphur 23.5 ; 
iron 8.4; silex 7.0. — Thomson. 

(Yellow variety.) Zinc 64 ; sulphur 20 ; water 6 ; iron 5 ; 
fluoric acid 4; silex 1. — Bergman. 

Distinctive characters, Sulphuret of lead is easily reduced 
to the metallic state by the blowpipe, while th6 zinc h infusi- 
ble. Oxide of tin is of a darker colour than the present species, 
and wants its foliated stnicture. Chromate of iron tinges bo- 
rax green, and the carbonate of iron yields a magnetic glo- 
bule, neither of which characters belongs to zinc. 

Zinc is found in primitive and secondary rocks, and is asso- 
ciated with sulphuret of lead, with iron and copper. ' 

Localities, Cornwall, and Derbyshire, England, Perthshire/ 
Cumberland, and in the lead hills, near Edinburgh. 

U. S. Near Baltimore, Md. Perkiomen letidmiiie, Penn« 
Hamburg and Sparta, N. J^ Near Hamilton College, N. Y. 
colour w«x yellow and translucent. — Torrey,' At Shawan- 



What are the oryBtaUioe fonns of blende ?*--What aie the ^tinctiTo 
characters of blende ? 
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gunk Mountaiajrftiii ifi. th^ tfiglilands^ .N. T. Bfrlin, Cona. 
colour yello^. 0outhum|ioii 4ead miaOy Mass/ Also at 

* This ore comtnomly occurs itoo widely dissenoinated in its 
ganjue'j^to^make it profitable for ^working. It is however 
^sometinies, afler roasting, used in the preparaiion of brass. 

» Species 2. sed oxide of zinc. 

JSxtemal characters. Colours, ruby, blood, or aurora red, 
sometidies yelfowish r^d ; occurs massive, and disseminated ; 
fracture foliated in one direction, and flat conchoidal in the 
other; lustre shining, and somewhat micaceous; cleavage, 
(accdrdihg to Phillips,) parallel to all the planes of a regular 
six-sided prism; translucent on the edges; by exposure, be- 
comear dull, and covered with a whitish pearly crust; struc- 
ture foliated ; brittle, and easily reduced to powder ; yields 
to the knife : sp. gr* 6.22. ^ 

^ Chemical characters. Infusible alone, but with borax yields 
a yellowish transparent bead. Soluble with effervescence, in 
all the mineral acids ; with potash melts into an emerald green 
glass, which communicates to water, the same colour, but is 
changed to rose red, on the addition of a few drops of acid. — 
Bruce, , \ 

C&mposttion, Zinc 76 ; oxygen 16 ; oxides of manganese,^ 
/and iron S,'-^Bruce, • , 

Oxide of zmc 88 ; red oxide of manganic 12. — fBerthier. 

Distinctive characters. It differs from red sillphuretted an- 
timonial silver, and from the thromate of lead, by its infusi- 
bility before the blowpipe ; from the red oxide of copper by 
its greater- specific gravity, and by its colourless solution in 
nitnc acid > from the red oxide of titanium, by its solubility in 
acids ; and is not like the red sulphuret of arsenic, volatilised 
by the blowpipe, with the garlic odour. — Cleaveland, 

Localities, In the Franklin, Stirling, and Rutger's iron 
mines, in Sussex County, N. J. At Franklin, it is embedded 
in a whitish oxide of zinc. Sometimes the Franklinite is; em- 
bedded in it, forming an aggregate of a singular aspect, a red 
\ ground, with black spots. 

Cleaveland remarks^ that this ore is well adapted to the ma- 
nufacture of brass. 

Species, 3. silicic vs oxide of zinc. 

External characters* Colours, yellowish or greyish white, 

■ ■• ■ ■ I ' i i» ■ ■ - ... I. . II ■ - ■ I „ , I. ,1 .. II 1,1 . ^ ,, I ■■ ,, 1 

iVhat are the external characters of th& red o^e of zinc ? — ^What are 
the diitinctive characters of red oxide of zinc ? 
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and light browDy sonetimes ^ftiafiajfe^^lfeen ; oceoxs 
stalacticaly botryoidal, massive, tod eiystalnz#d ; primary 
form the right rhombic prism ; secondary forms the siuHdiad 
prism, and the four.sided tablcy variously^ ipodified' by Uwoa- 
tion ; also the octohedrpn f crystals commonly coUected^nto 
groups ; translucent or t;ransparent ; becomes electric By heat ; 
sometimes gives fire with steel, but may more compionly be ' 
scratched by the knife; texture, foUated, .fibrous, or earfhy : 

sp« gr» 3* 4. '' % ' 

Chemical characters. Whitens, and becomes friable, but 

does not melt. Dissolves in nitric acid, without effervescence, 

forming a gelatinous solution. ^ ^ 

Composition, Oxide of zinc 66 ; silex 33. — Klaproth, 
Oxide of zinc 38 ; silex 50; water 12. — Pelletier, 
Distinctive characters. The zeolites, which it sometimes 

resembles, melt into a spongy mass. From stilbite, and the 

varieties of carbonate and sulphate of lime, it is distinguished 

by the effects of acids, and the result of the blowpipe, as also 

by its electric property. 

This species is found in primitive, transition and secondary 

rocks, but most frequently in limestone. 

LocaJities. Wanlockhead, in Scotland. Leicestershire, 
^ and Derbyshire, Eng. Flintshire, in Wales. Bleiberg, in 

Carinthia, and Friberg, in the Brisgaiu 

IT. S. Perkiomen lead mine, and at (Ton^toga creek, 

Penn. Near^he falls of the Hockhocking, Ohio. 

Species 4. cabbonat£«of zinc, calamine. 

External characters. Colours, grey, greeDish,- or brown 
yellowish, and sometimes nearly white ; occurs crystallized, 
compact, amorphous, pseudo^morphous, and cuprifefous; trans- 
lucent, or opake ; yields to the knife ; not electric by heat : 
sp. gr. 3.35 to 4.41. 

Chemical characters. Infusible, but loses about 34 per cent, 
by ignition. Soluble with effervescence, in cold sulphuric, or 
warm nitric acid. Cleaveland says, if paper, which has been ' 
immersed in a solution of this salt, in nitric acid, be dried, and 
then held at the distance of a few inches from burning coals, ^ 
it spontaneously kindles. 

Distinctive characters. It is distinguished from the silicious 

What are the colours of silicious oxide of zinc 7 — ^What are the dis. 
tinctive characters of the silicious oxide of zinc T^^What are the colours 
of carbonate of zinc?*— 'What are the chemical characters of carbonate 
of zinc? 
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oxide, by itis efiSrveseeiice with acids, and by ite not forming a 
gelatinous solution. 

Uses* Whenteelted with copper it forms hrcLss. 
"^'-'inietwo last'nctmed species were anciently known under the 
natne of caUAine. ^ 



Thef^aif^ients highly esteemed an earth under the above 
namey whii;h hiftl the quality of converting copper into a gol- 
den^ yellow metal, and at the same time, of increasing its 
weight. '*> ' 

it 18 mdst probable, that at first, brass was formed by the 
natural o Ahirrence of the ores of copper and zinc together, as 
IS said to be tibe case- in some of the Hungarian mines. 

Bi^ss had u^m made and employed in the arts, for many 
centuries, before it was known that calamine, which was con- 
IMered an earth, contained a metal. 

Atpce^ent, most of the brass used in commerce and the 
arts, is made Aiore or less afler the ancient manner. The 
oxide^ or carbonate of zinc, being previously roasted, is mixed 
with granulated copper and charcoal, and then exposed to a 
proper degree of heat. . The zinc is reduced to its metallic 
flJ^BJfi, and unites with the copper to form the alloy in question. 
The mod^ ^of obtaining metallic zinc, is by first roasting the 
calamine to drive t>ff the carbonic acid, and other volatile mat- 
ters, ^ and then by distilling, in earthen retorts, the beaks of 
i^ich are placed under water. The metal passes by distilla- 
tlon^ into the vessels of water. This process is said to have 
been obtained from the Chinese, by a person who went out for 
thji^ purpose., 

>*. \^'.. S'pecieib,, sulphate of zinc. 
J^nternal characters. Colours, white, greyish, or reddish 
while ; oocurs iii;coycretjpns, in efflorescences, stalactical, 
reniform, and investing ; also crystallized in minute rectangu. 
lar, four-sided prisms ;^ structure of the massive, fibrous and 
radiated ; lustre shining ; translucent ; soft, brittle ; soluble in 
water ; tfeiste', styptf c ^nd nauseous : sp. gr. 2. 

Chemical characters. Before the blpwpipe it fvises, and 
. gives off a hirge quantity of water and sulphuric acid, leaving 
a grey scoria. Its solyitioQS in water, are precipitated into tl^e 
carbonated alkali^. > « ' -. 

Comjmition. Oxide of zinc 27.5 ; sulphuric acid 22 ; water 
50. n \ - 



T*-*^ 



What is calamine T-f-MHiat was thV|Mici6nt method o^|m|kiQg brass ? 
—How fs' inetallic zinc t^btained ?— What is -the comiKtfsitTon of white 
vitriol? . ■> . . 1 
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It is found in mines, cont^dniQ9»ihe sulpfauret of zin6, ^8i 
the decomposition of which it is supposed to arise. 

The sulphate of zinc, or wkUe vUriol of commerce, is pro^^ 
duced by the same land of process, already described,^^^. 
making green vitriol, or sulphate of copper, '^le sutohuret 
of zinc, being first roasted, is exposed to the«actioll ofnie air 
and moisture, by which, means the sulphur is" convejrt^ inio 
sulphuric acid, by the absorption of oxygen from the atiMs- 
phere. As the acid forms, it combines with ttie^inc, fonnii^g 
a sulphate, which is obtained by lixiviation, or walhin^, and 
subsequent evaporation and crystallization. 

Genus 14. manganese. *•■ % 

Manganese, in. its metallic state^, has not been converfbd te 
any use ; it is therefore never reduced, except in the labor||| 
tory of the chemist, in small quantities, by way of expeiimimtr 

When pure, it is of a greyish white colour, like cast iron,, 
and of a brilliant lustre ; melts at 160^^ Wedgewoo4, and has 
neither taste, nor smell. Exposed to the air, it soon loses its 
lustre, and again becomes an oxide : sp. gr. 8, ' 

Uses, The black oxide of manglmese is employed, widi 
muriate of soda, and sulphuric acid, to produce chlorine^'« ^as 
used in bleaching cotton and lineii' cloth, -pap^, &c. ^ It^i^ 
also used with sulphuric acid, to furnish oxygen gas for chemi-' 
cal purposes ; and in small quantities, it enters into'lhe bom! 
position of glass. It is also employed to give ^ purple^ tinge 
to enamel. ^ - '*. ' *. 

The best test of the presence of manganese is, the purple 
colour which all its o^es give, when fused with borax. *• " 

The ores of this metal are not vefy numerous, 'but'they are 
'• widely disseminated, and.quite'common. .. * 

Species 1> black oxid^ of UtANGAsia^,. ^ 
External charncttrs. \ Colours, greyisk blacfe, daffetviolet, 
or iron black ; occurs massive, acictlar, and crystalhzed.; 
primitive form, the rhombic prism, withtfi^aiious modifications ; 
"also, in acicular crystals, longitudinally* striated/ and ^<liverg. 
ing, or confusedly intersecting^ac)! other ;Ji4stre^rthy,. some- 
times metallic, and shining ; soHs the fingers i> sp.* gr. 4*^ ^^ 
4.80. * • ^ ' * 

Variety U sadi^ted and fibsous black oxide of 

XAN^ANESB. * ^•^ 

J^xtemaJ chaAicters. Qolour^ dark steel grey, paesiftg^to 

-'*-« ^, — -^ = 1 T 4 — ' J M- • ■ ■ ' ' 

Haw is w%i4 vitdol prepared f-^yiOmx are tko^ides of the black oxide 
of mangtmese ? — J^^ the ore^ of manganese common ores, or not ?r— 
WhU are the extemaK^haracterci of black ozifle of manganese ? 
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Iron black; o^l^ra in fibr^es ^r in acioiilar oiystaLiy some- 
times radiating from a point, and sometimes intersecting each 
othei: ^ various directions, and resembling a bunch of the 
iinestmeel needles, after having been in the fire ; lustre metal, 
lie ; often presenting specimens of singular beauty. 
;. Chemical charticters. Infusible alone, but with borax dis- 
solves, giving the globule a dairk violet, orpurple tinge. When 
a, grain or two of its powder is mixed wjth a little common 
salt, and moistened with sulphuric acid, and heated, the sufTo- 
Cating*smell of chlorine is emitted. 

Composition, Manganese 44 ; oxygen 42 ; oxide of iron 
3 ; silex 5 ; carbon 1.5. — Cordier, 

Oxide of manganese 90.25 ; water 0.25. — Klaproth, 

Distinctive characters. It resembles sulphuret of antimony, 

hot this is easily fusible, while the manganese is infusible. It 

^ may be coi^ounded with brown haematite, but this becomes 

magnetic under the blowpipe, and tinges borax brown, while 

the manganese tinges borax purplq. 

Variety 2. compact bIack (^ide of manganese. 

External characters. Colours, dark steel grey, passing into 
iron black, violet brown, or brownish black ; occurs massive, 
stalactical, and botryoidal ; lustre a little metallic, or dull ; 
fracture conehoidal, or uneven ; texture compact; yields to 
-the kitife, but sometimes scratches glass ; soils the fingers : 
sp.^r^3.70. 

. Chemical characters. Infusible alone ; with borax gives 
4he purple globule. . 

^/}or$p^sUion, It is an impure mineral, containing about 60 
or 80 per;:ceht. of the oxide of manganese, 20 per cent» of 
iron^ and often aportion of si^ex, barytes, carbon, dec. 

Variety 3. eahtblt oxide of manganese. 

Exteitrud eiaracters. Colours, greyish brown, and blackish 
br<^wn'; occurs, massive, amorphous and botryoidal ; texture 
ami fractut-e ea)rthy ; more or less ^able, and sometimes pul- 
verulent; soils the fingers strongly : sp. gr. 2 to 3- 

Ccmpesitim,,, It sometimes contains nearly one half dxide 
of iron, or other foreign substances. ^ ' 

This variety is kpown to miners under the name of toad, 
Jameson says, that when it is dry, and mixed with one fourth 

of its weight of lihseed oil, and moderately heated, it inflames. 

*■■■-'■'-■*■' I, '* ' ...'• ■...■ ■ I - 

What are its chemioal chac^cteiv-? — What is the comiiosition of black 
oxide of qianganese ?-*What .ac« itii distinctive characters ? 
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Oxid^ of manganese is found chiefly in prisjltiire rock% and 
most frequently among the ores of iron. It is very extensively 
diffused, and is often the colouring matter of ot^er Ji4inerals. 
It however does not very often occur in large quantities at a 
place. ' 

Lpcaliiies, Cornwall, Devonshire apd Aberdeen. In Gfier- 
many, France, Siberia, and indeed in almost every country. 

U. S. Lawrence county, Arkansas Territory. Near 
Greenburg, and near Big Sandy river. Ken. SbenandDah 
county, and Albemarle county, Virg. Near Wilkcsbarre ;;•" 
also near Lancfuster, and in Northumberland county, Penn. 
Near Hamburg, N. J. Near Troy and near Ancram,-and on 
the Isliuid of New York, N. Y. Monkton, Ver. crystiEdli^ 
and earthy. Also at Bennington, from whence large quanti- 
ties are drawn for use. — HaU. Leban6n, Conn. Milto^r, 
Lynn, Deerfield, and Leverett, Mass. Also aj^orchester^ 
Adams,^Richmond and Plainfield, Mass. ^ 

Species 2. silicious oxide of manganese. 

External characters. Colours^ pale red, rose red, reddish 
brown, and yellowish white ; occurs massive., composed of 
granular, concretions; also earthy, and it is said in lenticular 
crystals ; fracture conchoidal ; lustre shining, or nearly dull ; 
scratches glass, when compact : sp. gr. 3*2. ' 

Chemicqi characters. Fusible on the edges; with*boiax, 
gives a violet coloured, translucent glass. ^ _ 

Composition, Oxide of manganese 52.6 ; silex 89.6 ; oxide 
of iron 4.6 ; lime 1.5 ; volc^ile matter, 2.75.'^*Berzelius4 

Localities, Kapnic, in Transylvania, with magnetite oxide ~ 
of iron, and garnets. Near Tavistock^ in Devonshire, with 
the grey oxide of manganese^ Also in Swed^p, Siberia, ^c. 

U. S. Sfiddlebury, Ver. Cummingt(jn,Mass. 

Species 3* carbonate of manOaness.* 
External charaders. Colours, rose red, reddish white, and 
brownish ; occurs massive, composed of smalf shining cr3ra- 
talline grains, of a foliated structure ; also globular, and reni- 
form ; yields a little to the knife ; translucent dp the edges ; 
fracture conchoidal^ and splintery : sp. gr. 3.2(1. 
Jt is said also to occiir in fenticular crystals. " 
Chemical tharacters. Infusible, but l>ocon;ie^' brown ; with 

borax, gives a reddish violet bead. ; * 

: : — i : — , — . 

•What are the external characters of silicious oxide of manganese ?— 
What lire the coloafsefcaihooate of numganese 7 
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Compositwn. Oxide of manganese 48 ; carbonic acid 49 ) 
oxide of iron 2.1 ; eilex 0.9. — Lampidius, 

Localities, Nagyag, and Kapnic, in Transylvania, in a vein 
of native auriferous tellurium. 

Genus 15. molybdxna. 

The pure metal, which is obtained with great difficulty, is of 
a white colour, tinged with yellow. On exposure to th^ air, 
it soon oxidates, but remains unaltered linder water. On- ex- 
posure to continued heat, it is converted into a white oxide. 
By the action of sulphuric and nitric acid, it is converted into 
molyhdic acid, which has the form of a yellowish white pow- 
der. Sp. gr. of the pure metal, 8.6. 

The ores of this metal are few, and tl^ough not uncommon, 
they rarely occur in any considerable quantities. 

Species 1. sulphvret of molybdena. 

External characters. Colour, nearly that of fresh cut, me- 
tallic lead ; occurs massive, or crystallized, in short hexahe- 
dral prisms ; structure lamellar, or foliated ; cleavage perfect 
in one direction ; lustre brilliant, and not subject to tarnish ; 
folia easily separable, and somewhat flexible ; unctuous to 
the touch ; leaves a metallic streak on paper ; opake : sp. gr. 
4.5 to 4.7 ; often appears, in spots, or dots, in other minerals, 
as in limestone. * 

Chemical characters. Infusible, but sometimes gives out 
the odour of sulphur, and if the heat be urged, emits white 
fumes. Soluble with efiervescence in carbonate of soda. It 
is converted into molyhdic acid by the action of nitric acid. 

Composition, Molybdena 60 ; sulphur 40. — Bucholz, 

Distinctive characters. It resembles plumbago, but may be 
readily, and certainly distinguished from it, by the blowpipe 
with borax. .The molybdena, in small scales, will adhere to 
the surface oi the globule of flised borax, without any change ; 
but the plumbago dissolves, or separates into minute parti, 
cles, coating the surface of the borax with a lead grey crust. 
Micaceous iron becomes magnetic before the blowpipe, which 
will always distinguish it from molybdena. 

This mineral belongs to primitive rocks, as granite, gneiss, 
and primitive limestone. 

LocaUties, Near Mont Bkmc Near Norberg, in Sweden^ 

What it taid of pure molybdena 7— Are the ores of molybdena com- 
mon 7 — What ie the appearance of sulphuret of molybdena?— What are 
the chemical characters of this ore 7— How ie thie ore diatingniahed from 
plumbago 7 

26 
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in a whiln steatite. Abo, in Finland, with hornblende. Chessy, 
in France, in scienite. Cornwall, with tin and copper* 
Cumberland, with apatite, and iron oro. 

U. S. Chester county, and Delaware county, Penn. Near 
Baltimore, in granite. Near Philadelphia, in gneiss. On the 
island of New. York, and in the Highlands, N. Y. Also in 
West Chester, and Putnam counties, and at Crownpoint. 
East Haddam, Saybrook, and Brookfield, Conn. Sbaftsbury, 
Mass. in six-sided tables or plates. — SUUman, Also, at Brim- 
field. Brunswick, Maine, in six-sided tables, and in foliated 
masses. — Cleaveland* 

Species 2. oxide of moltbdena. 

External characters^ Colour, straw, or sulphur yeUow ; 
occurs pulverulent, and in friable crusts. 

Chemical characters. When heated, by the compound 
blowpipe, a snow white oxide is sublimed. — CleaceUxnd, 

It has not been analyzed, but according to the observation 
of Berzelius, it behaves under the blowpipe like pure molyfo- 
dic acid. 

Localities* Nummedalen, in Norway, on sulphnret of mo- 
lybdena. And at Coryburg, in Scotland; 

(J. S. Brunswick, in Maine, with sulphuret of m<^ybdena. 

Cremts 16. AirriMoirr. 

Colour of the pure metal, white ; occurs in foliated or la- 
mellar masses, the lamellsB being placed in irregular direc- 
tions, often with broad shining faces, sometimes curved ; brittle, 
and easily reduced to a powder ; melting point 800° Fah. and 
at a higher heat, evaporates in form of a grey smoke ; soluble 
in the acids : sp. gr. 6.8. 

Uses. It enters into the composition of printing types, of 
speculum metal, of Britannia ware, dec. la medicine it is 
universally employed, when united to tartaric acid, under the 
name of tartar emetic. 

Its ores are few, and its localities not very numerous. 

Species 1. native ANTiHomr. 

External characters. Cdour, tin white, but on exposure 
becomes yellowish, or brownish; occurs reniform, amor- 
phous, and in thin plates ; also crystallized in oct<^edrons, 

and dodecahedrons ; lustre brilliant ; structure lamellar ; 

■ * ' * ■ — ~— ^~— - --— — — 

What is the colour of pure antimony ?-^l8 antimony a brittle, or a 
mt^leable metal 7 



MiNERALOCilf. 29d 

cleavage easily effected, in certain directioiis ; brittllh sp. gr. 
6.7. 

Chemical characters. Easily fusible with a grey inoddUr. 
ous vapour. With borax, it separates into sniall individual 
globules, and continues to emit white fiimes from its own com- 
bustion, afler the heat is removed ; on cooling, the globule 
becomes covered with minute crystals of the oxide of anti- 
mony. 

ComposUion. Antimony 98 ; silver 1 ; iron 0.25.— ^£2ap 
roth. 

It oflen contains a. little arsenic, and so^e specimen^ leave 
a small globule of silver on the charcoal, afler the antimony 
has escaped. 

Distinctive characters. It resembles antimonial silver, but 
this always 3rields a globule of silver under the blowpipe. The 
sulphuret of antimony gives the odour of sulphur, which the 
native does not. It may also be taken for arsenical iron, and 
native bismuth. But the first emits the arsenical odour, and 
leaves a magnetic globule, and the bismuth has a tinge of 
copper-red. 

It is found in primitive rocks, and is a rare ore. 

Localities. Sahlberg, in Sweden. Dauphiny, in France. 
Andreasberg, in the Hartz. Allemont, near Grenobl6. 

U. S. Harwinton, Conn, in broad plates, associated with 
sulphuret of antimony. — SUliman. 

Species 2. svlfhubet of antihont. 

External characters. Colour, lead grey, passing into steel 
grey; streak unchanged ; oflen irridescent, from external 
tarnish ; occurs miassive, composed of delicate threads, or 
needles, closely aggregated, and sometimes so fine as to re- 
semble wool ; also, crystallized in rhombic prisms, variously 
modified, and variously terminated ; lustre splendent ; fracture, 
and texture fibrous ; yields to the knife ; brittle, and easily 
reduced fo powder i sp. gr. 4 to 4.80. ' 

Chemical characters* Melts in a candle. Before the blow- 
pipe, emits the odour of sulphur, and is mostly volatilized, in 
the form of a white smoke. 

Composition. Antimony 74 ; sulphur 26. — Bergman. 

DistincUve characters. The easy fusibility of this species, 

What are the chemical and distinctive characters of native antimony ? 
—What are the uses of antimony ?-^What are the colours of sulphuret 
of antimony ? 
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willeasilir distinguish it from the minerals it most resembles^ 
particularly, from the oxide of manganese. It differs from 
native antimony, in emitting the sulphureous odour when 
heated, and in being of a darker colour. 

Sulphuret of antimony is the ore from which the antimony 
of conmierce is obtained. . It is found in primitive and secon- 
dary rocks, associated with the sulphurets of lead, and zinc, 
and with ores of iron, copper, and arsenic. 

Localities, Andreasberg, in the Hartz. Friberg, in Sax- 
ony. Schemnitz, in Hungary. Nagyag, in Transylvania. 
Mexico. England. Scotland. Ireland. Spain, dec. 

U. S. Near Richmond, in Virg. Near Zanesville, Ohio. 
Harwinton, Conn, with native antimony. Near South Had- 
ley, Mass. On Saco river, Maine. 

Species S* sulphubetted oxide of antimony. 

External characters. Colour, cherry red, or brownish red, 
streak unchanged ; surface, often irridescent, from tarnish ; 
occurs in acicular prisms, radiating, or interlacing ; feebly 
translucent ; also, occurs massive, with a fibrous, or granular 
structure^ lustre metallic adamantine; brittle: sp. gr. 4 to 
4.6. 

Chendcal characters. Melts easily, and is entirely volatali- 
zed, by continuing in the 'heat. In nitric acid, it becomes 
covered with a white coating, but does not entirely dissolve. 

Composition, Antimony 67.50 ; oxygen 10.80 ; sulphur 
19.70.— Klaproth. 

It occurs with the sulphuret of antimony, which has induced 
a beUef, that it arises from the decomposition of that ore. 

Distinctive characters. Cinnabar is of a deeper, or scarlet 
red colour, and is volatilized with a blue flame. Red oxide of 
copper leaves a globule of the metal on the charcoal, and the 
red oxide of tin is infusible. 

Localities, Kapnic, in Transylvania. Allemont, in France. 
Hungary. Saxony. Tuscany, &c. 

U. S. Near Leesbyrg, Yir. in detached masses, in the 
soil ; it has a deep ruby colour. — Hayden, 

Genus 17. chrome. 

Colour of the pure metal, between tin white, and steel grey. 
It is obtained from the native chromate of iron, with difflctilty, 



What are its distinctive characters ?— -What is the. ore from which the 
antimony of commerce is obtained ? — ^What are the colours of sulphu- 
retted oxide of antimony ?— ^What are the chemical characters of this 
ore? 
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and only in small quantities ; when this nxetal is oxidated to 
its fullest extent, it, constitutes chromic acid, a crystalline solid 
of a beautiful aurora red colour. The metal has a radiated, 
crystalline texture, and is hard, and brittle : sp. gr. about 6. 
Uses. The oxides of chrome, or chromic acid, form very 
beautiful and useful colours, when combined with other metals, 
as iron, cobalt, lead, or mercury. Green, yellow, and red 
colours, are produced in this way, and are employed as pig- 
ments, and for the colouring of porcelain ware. The eme- 
rald, aotinolite, and several other green minerals, owe their 
colours to oxide of chrome. 

Species 1. oxide of chrome. 

External characters. Colours, bright grass green, and pale 
yellow ; occurs pulverulent, or compact ; translucent, when 
compact, and of a green colour, bearing the marks of crystal- 
line structure ; lustre, and appearance, like that of compact 
crystafline limestone. 

' Chemical characters. THie green changes to yellow by 
heat, (jrives a green colour to borax, and also to boiling 
alkali ; but the colour is precipitated by further boiling. 

Locality. Unst, one of the Shetland isles, where it fills the 
catities of chromate of iron. — Mac CullQch. 

Genus 18. absenic. 
Colour of the metal, bluish white, like that of steel ; lustre 
brilliant ; brittle ; soflt ; may be reduced to powder in a mor- 
tar ; when heated it emits the odour of garlic, and flies off in 
white fumes; sublimes without melting; oxidates, and turns 
dark, on exposure, but retains its brilliancy for years, if closely 
sealed in a glass tube : sp, gr. 5.7. 

Uses. It enters into the composition of some metallic alloys, 
and its oxides are employed in the preparation of certain 
paints ; in the colouring of glass^ and in medicine, it is used 
under the name of Fowkr's solution. It is a violent poison, in 
all its modes of existence, except in that of a pure metal. 

No mines are wrought for the purpose of obtaining this 
metal. That used in commerce, which is the white oxide, is 
chiefly scraped, by condemned criniinals, from the long chim- 
nies of the cobalt smelting furnaces in Saxony. 

— - ■■ ■ ' 

What is said of metallic chrome ?— What are the uses of the oxides 
of chrome ?— What is the colour of the native oxide of chjome ?— What 
•are the chemical characters of the native oxide of chrome ?--WlJftt is tM 
colour of pure arsenic ?— What are the uses of arsemc ? 

26* 
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Species 1. native ARsxirtc* 

Exterrud characUrs. Colour, tin white, inclink!^ to steel 
grey, or lead grey ; externally, tarnished nearly black ; oc- 
curs reniform, botrycndal, in plates, and in concretions ; frac- 
ture uneven ; structure imperfectly foliated ; or sottietimes, 
concentric lamellar, and sometimes, with impressions of crys- 
tals ; 3rields to the knife ; brittle ; lustre metallic : sp. gr. 5.7. 

Chemical characters. Bums with a blue flame, yielding a 
dense white smoke, attended with the odour of garlic, and 
leaves on the charcoal, a minute portion of iron, silverier gold. 

Distinctive characters. From other native metaU, it ma}'^ 
readily be distinguished, by its beginning to evaporate before 
it melts. Arsenical pyrites leave a magnetic globule \ and 
arsenical antimonial silver, leaves a silver globule, both of 
which will show that they are not the present species. 

It occurs chiefly in primitive rocks, with the ores of cobalt, 
silver, copper, &c. 

Localities. Koningsberg, in Norway* In the Hartz. Bohe- 
mia. France. England, &c. 

U. S. Martha's vineyard. 

Species 2. o^cide ot ABSEmc. 

External characters. Colour, snow white, or yellowish, 
reddish, or greenish white ; occurs earthy, capillary, and in- 
vesting ; also crystallized in octohedrons, and in quadrangular 
tables ; cleavage parallel to the planes of the octohedron ; 
lustre vitreous ; texture fibrous, or granular; crystals often 
minute and delicate ; translucent f opake. 

Chemical characters. Gives out the smell of garlic, and 
finally evaporates. Soluble in about 80- parts of water. 

Distinctive characters. Its solubility in water will distin- 
guish it frOm pharmacolite, and othermineralsvhich it resem- 
bles. 

Localities. Andreasberg, in the Hartz, with the ores of 
arsenic and lead. Also in the Pyrenees* 

This is a very rare mineral, and perhaps, with the excep- 
tion of the carbonate of bar3rtes, which is also rare, the only 
instance, where nature has furnished, ready prepare^^ a vio- 
lent poison in the mineral kingdom. 

Sp0neS 3. SULPHITBET OF ABSBiaC. 

Of this species tbere are two varieties, which difier chiefly 
in respect to colour* They are both composed of metallic. 

What are the distinctive characters of native arsenic ?—*What is said 
of the properties of the native oxide of arsenic ? 
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arsenic, and sulphur, though probably in different ptopor- 
tions. 

Variety 1. r£d suitPHUSET of absenic. sealoer. 

External characters. Colour, aurora red, scarlet, or blood 
red ; occurs amorphous, in concretions, and in flakes, or crusts ; 
also crystallized in the form of a four-sided phsm, with the 
terminal planes set obliquely on the lateral planes, and in six- 
sided prisms, both forms being subject to a variety of modifi- 
cations, from truncation, and bevelment ; lustre shining, vitre- 
ous, or waxy ; streak, lemon yellow ; fracture of the compact^ 
conchoidal ; semi-transparent, or opake ; soil ; oflen yields 
to the nail ; brittle : sp. gr. 3.30 ; becomes electric, by 
friction. 

Chemical characters. Melts easily, and burns with a blue 
flame, and white smoke, attended with the odours of sulphur 
and garlic. In nitric acid, it becomes whitish. 

Composition. Arsenic 69 ; sulphur 31. — Klaproth. 

Distinctive characters. Its colour resembles that of chro- 
mate of lead» but the chromate is much heavier, and tinges 
borax green. The red ores of silver and mercury give a red 
streak, and seldom give the odour of arsenic, like the present 
variety. They are also heavier than the present species. 

Uses. It is employed as a paint, and the Chinese form 
vessels, and images of it. 

Variety 2. yellow sulphuret of absenic. orpiment. 

External characters. Colour, lemon, or golden yellow; oc- 
curs reniform, disseminated, and in plates ; also, it is said, in 
minute crystals ; lustre shining, sometimes brilliant, and metaU 
lie ; .structure foliated, or laminated, the laminae oflen curved,, 
and easily, separable, like those of mica ; flexible, but not 
elastic ; translucent ; by friction acquires negative electricity : 
sp. gr. 3.4. 

Chemical characters. Bums, emitting the fumes of sulphur 
and arsenic. 

Composition. Arsenic 57 ; sulphur 4S.-^Thenard. 

Distinctive characters. It most resembles yellow mica, but 
the layers of mica cgre flexible and elastic ; those of orpiment 
being easily broken* Mica also gives no fumes when heated. 
Native sulphju: has not ^ fdiated structure, like orpiment, and 
is not so heavy. 

^ I ' ■ .1 . n il I I I 11 Ml .■■ ■ ■ 11 II ■ I ■ I I ■ 

What are the colours of the red sulphuret of arsenic 7 — ^What are the 
distinctive characters of realger ? — ^What are the external and distino. 
tive characters of orpiment? 
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Uses, Orpiment is employed as a paint, but for this purpose, 
it is mostly prepared by art. 

Both varieties are found, chiefly in secondary, but some- 
times in primitive rocks. Sometiipes reaiger occurs among 
the products of volcanoes. 

' Localities, Realger is found in the Hartz, in the mines of 
Saxony, Bohemia, and Hungary, and on the North West coast 
of America. Also, among the volcanic matter of Etna, Vesu- 
vius aqd Guadaloupe. 

Orpiment is also found in Suabia, in. Piedmont, at Moldavia,, 
in Hungary, in China, and in Nova Scotia, in America. 

Genus 19. coluhbiuh.*'^ 

Columbium, in the purest state in which it has been obtain- 
ed, is a metal of a dark iron grey colour, which, when rubbed 
against a fine whetstone, or is scratched with a knife, puts on 
the ihetallic lustre. It scratches glass, is brittle, and is not 
acted on by any of the -acids, or by any mixture of them : sp. 
gr. 6. • 

The ores of Columbium are few, and occur but rarely, and 
in small quantities. 

Species 1. febbuginous oxide of columbium. 

External characters. Colours, greyish, and brownish, or 
bluish black ; occurs amorphous, and in small crystalline 
masses, the forms of which are imperfect, four, and six-sided 
prisms, sometimes flattened, and variously modified by trunca- 
tion ; structure imperfectly foliated ; brittle ; lustre a little 
shining, but not metallic ; opake : sp. gr. 6 to 7. 

Chemical characters. Infusible, and suffers no change by 
the blowpipe alone. Partly soluble in bcated sulphuric acid 
— Mohs, If fused with potash, mi^ed with a little borax, the 
mass spreads on the charcoal, and passes from a brownish to 
a greenish colour. With borax it dissolves with difficulty, 
and forms a bottle green glass. 

Composition, (From New-London.) Oxide of columbium 
87 ; oxide of iron 21. — Hatchett, 

(From Sweden.) Oxide of columbium 85 ; oxide of iron 
12 ; oxide of manganese 8. — Vavquelin, 

Columbium was first discovered by Mr. Hatchett, in a spe- 
cimen of unexamined ore, said to have been sent from Gov. 

* From its being first discovered in America. 

What are the uses of these two ores ?— What are the external and 
chemical characters of ferruginous oxide of columbium ? — Where was 
columbium first discovered ? 
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Winthrop, of Connecticut, to Sir Hans Sloane. It was depo- 
sited in thd British Museum, and analyzed by Mr. Hatchett, 
in 1801, who found that it was the ore of a new metal, to 
which he gave the name of Columbmmy in honour of this 
country. * 

After the discovery of Mr. Hatchett, Mr. Ekeberg, a Swe- 
dish chemist, discovered the oxide of a new metal, in a speci. 
men of ore from Finland, and to which he gave the name of 
Tantalum, The ore itself he called Tantalite, 

In the year 1809, Dr. WoUaston, having obtained specimens 
of the ores of the two new metals from America, and from 
Finland, discovered that they differed only in respect to local- 
ities, and that they were ores of the same metal. 

LoealUies. Kemito, in Finland. Bodenmais, in Bavaria. 

U. S. New-London, and Haddam^ Conn. At Haddajn, it 
is embedded in granite, with garnet, chrysoberyl, and berjl. — 
Torrei/, Warwick, N. Y. — Robinson. 

Genus 20. cerium.* - 

The characters of this substance, as a pure metal, are little 
known. The chemists have demonstrated, that such a metal 
exists, but its refractory nature is such, as to defy every 
means, heretofore ui^ed, to reduce it to the state of a pure 
metal. 

Its ores are various, but' most of them are rare, and have 
been found in only small quantities. 

Species 1. ' siLiciors oxide of cerium. 

External characters. Colours, rose red, brownish red, and 
flesh red, passing into grey ; streak nearly white.; occurs 
massive and disseminated ; fracture compact ; splintery ; 
translucent, or opake ; brittle ; texture granular ; lustre shi- 
ning ; scratches glass ; yields with difficulty to the knife : 
sp.gr. 4.9. 

(jhemical characters. Infusible alone ; with borax dissolves 
into an: orange coloured globule, which grows pale on cooling. 

Composition, Oxide of cerium 68.59 ; silex 18 ; oxide of 
iron 2; lime 1.25; water and carbonic acid 9.60.— IZcmnger. 

Locality, Westmoreland, in Sweden, with bismuth, mica, 
hornblende, and molybdena. 

* From the planet Ceres. 



What is said of cerium as a metal ? 
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Species 2. allantte.* 

External characters. Colours^ brownish, and greenish 
black ; powder greenish grey ; occurs massive, and crystal* 
lized in four, and six-sided prisms, variously terminated ; 
fracture imperfect conchoidal ; lustre shining resino-metallic ; 
scratches glass, and gives sparks with steel ; opake : sp. gr. 
3.5 to 4. 

Chemical characters. Becomes greenish yellow, and some* 
times intumedces, and melts into a slag. 

Composition. Oxide of cerium 33 ; oxide of iron 25.40 ; 
silex 35,^40; lime 9.20; alumine 4.10. — l^homson. 

Distinctive characterSn It resembles gadonolite, but ac 
cording to Boumon, gadonolite, in thin pieces, is translucent, 
and of a fine green colour, while the present species is com- 
monly opake, but when translucent, is of a yellowish brown 
colour. 

Locality. West Greenland, in a granite rock. 

Species 3. ittbio-calcabeous oxide of ceiui7m. 

External characters. Colours, greyish white, gre3rish red, 
and violet blue ; colours sometimes mingled in the same spe- 
cimen ; occurs amorphous, and in crusts ; texture granular ; 
structure lamellar; lustre glistening; fracture uneven ; yields 
to the knife : sp. gr* 3*44. 

Chemical charcuters. Becomes white, but is infusible alone. 
On adding a little gypsum, it fus^ into a bead, which becomes 
white on cooling. In fine powder, soluble in muriatic acid, 
forming a yellow solution. 

Composition. Oxide of cerium 18.22 ; ittria 9.11 ; lime 
47.63 ; fluoric acid 25. — BerzeUus. 

Localities. Finbb, in Sweden, disseminated in quartz. 

U. S. Franklin, N. J. discovered by Col. .Gibbs. — SU- 
liman. 

Species 4. . flvate of cebivm. 

External characters. Colours, yellow, pale red, or deep 
red ; occurs in small masses, in plates,- and in six-sided prisms ; 
soft, some of the varieties yielding to the nail. 

This is not quite a pure fluate, but contains a little^ttria, or 
thorina. 

* In honour of Thomas AUen, Esq. of Edinburgh. 
What are the species of cerium ores described 7 
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G>enus 21. — titanium. 

This metal has hardly been seen in its pure metallic state. 
Laugier expoi^ed its oxide, mixed with combustible matter, to 
the highest, heat of a forge for six hours, when a mass full of 
pores was obtained. This he considered metallic titanium. 
It was brittle, with a bright lustre, and in thin pieces, elastic : 
sp. gr. unknown. 

^T^e ores of titanium, are considerably numerous, and are 
widely disseminated. 

No use h^ yet been made of any of them. 

Species 1. oxide of titanium. 

External characters. Colours, red, reddish brown, yellow- 
ish red, and reddish grey ; also, indigo blue, pale blue, and 
dark red ; occurs massive, but more commonly crystallized in 
octohedrons, or in prismatic crystals, imperfectly terminated ; 
fracture granular, or uneven, in one direction, and laminated 
in another ; texture foliated ; lustr6 metallic, or adamantine ; 
opake, or translucent ; scratches glass : sp. gr. 3.8 to 4.24. 
' Chemical characters. Infusible alone ; with borax, melts 
into a transparent globule, either reddish, or tinged with vari- 
ous colours, according to the proportion of borax. 

Ciwiposition, Titanium 66.05 ; oxygen 33*95. — Rosd 

It is a pure oxide of titanium. 

Yariety I, red oxide of titaIwum. 

)Eaiemal. characters. Colours, red, reddish brown, or cop- 
per red, sometimes grey on t]ie surface ; occurs crystallized, 
in four, six, or eight-sided prisms, sometimes terminated by 
four-sided p3rramids, and sometimes with rounded terminations 
crystals, often long, gtraight, acicular, and striated ; also oc- 
curs, in minute, reticulated crystals ; and in bent, or genicula- 
ted prisms ; structure lamellar; lustre adamantine, or metallic; 
fracture conchoidal, or uneven ; translucent ; scratches glass ; 
brittle : sp. gr. 4.24. 



Fig. 177. 




Fig. 177. A geniculated crystal, or two cyys- 
tals, united base to base, forming an obtuse angle, 
or knee. In othf r respects, there isf nothing pecu- 
liaf m the prisms which this variety presents. 



' ■!> ! 



What is said of titanium as $i metal ? — ^What are the colours of the ox- 
ide 6i titanium ? 
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* 
Chemical characters. Infusible by itself; with borax, melts 
into a reddish transparent glass. 

Composition. It is a pure oxide of titanium. — Klaproth, 
Distinctive characters. It differs from the silico-calcareous 
oxide of titanium, in being more transparent, in occurring in 
more perfect crystals, and in being harder. It resembles the 
red garnet, but this is fusible alone. The oxide of tin has a 
greater ^specific gravity, and decrepitates strongly when 
heated. 

Titai^ium, in connexion with s^t>me other substances, oflto 
forms very beautifUl specimens. 

The reticulated variety, composed of capillary or aoicular 
cr}'stals, is found investing, or penetrating other minerals. 
Sometimes it shoots through limpid pieces of quartz, the crys- 
tals crossing each other, and forming a kind of net- work ; 
hence the name, reticulated. Such specimens, when polished, 
sometimes display tfie crystals of titanite, of the size of nee- 
dles, or even hairs, of a blood red colour, and appearing as 
though they were shot into their places, when the quartz was 
perfectly sofl. Some of these specimens are singularly cu- 
rious and beautiful. 

Titanite occurs chiefly in veins, in primitive rocks, and par- 
ticularly in granite, gneiss, and quartz. 

Localities, St. Gothard, oflen reticulated in quartz. Ta- 
rentain, in spathose iron. Carpathian mountains, in Hungary. 
Arendal, in Norway. Cairngorm, in Scotland. Fernbo, near 
Sahla, in Sweden. 

U. S. Near Richmond, Vir. compact, blood red, in white 
quartz.-r-Brtice. Also in the counties of Randolph, Amherst, 
Compbell,^ and Bedford, Vir. At some of these places, fine 
specimens are found, some of whichare nearfour inches long. 
— T. D. Porter. Near Baltimore, Md. London Grove, 
Chester county, Penn. Also, in Delaware county, and at East 
Marlborough. Bergen county, near Schuyler's copper mine, 
N. J. embedded in limestone. Its lustre is highly metallic.-^ 
Bruce. Near New Haven, and at Oxford, and Litchfield, 
Conn. At Oxford, it is geniculated, and at Litchfield, it is 
sometimes reticulated. Worthington, and Xeyden, Mass. 
At Leyden, the crystals are four a^d eight-sided prisms. 
Near Kingsbridge, and on Hudson river, N. Y. colour^ from 
dark blood red to light red, sometimes geniculated, and some- 
times acicular. — Bruce, 



What are the diatinctiye characters of titanium 1 
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'•Specie$S* silico-caXiCasbous oxide of utaniux. sphbne. 

External characters. Colours, reddish srey, lilac grey^ 
chestnut browii, and blackish grey ; colours dull ; also green- 
ish, yellowish green, ipd greenish white ; occurs in masses, 
composed of angular, prismatic pieces, with distinct joints, 
easily separable ; and in crystals, of which the primary form 
is an oblique, rhombic prism ; secondary, forms numerous ; 
viz, an oblique angled, four-sicled piism, with an uncertain 
number of terminal faces ; sometimes this prism is bevelled 
on the lateral angles, and sometimes on the angles of the ex* 
tremities; sometimes the crystals are compcessed into cunei* 
form shapes, and sometimes by truncation they take nearly a 
hexahedral form ; structure foliated, with broad, sinooth faces ; 
lustre shining, but scarcely metallic ; cleavage easy ; cross 
fracture uneven ; translucent on the edges ,* crystals seldom 
very distinct, but commonly grouped and compressed ; scratch- 
es glass ; does not yield to &e knife : sp. gr. 3.50. 

Chemical characters. In small fragments, it is fusible, with 
slight effervescence, into a dark coloured enamel. The dark 
varieties turn yellow before melting. With borax, it turns 
yellowish, and sinks to the lowest part of the globule, but 
scarcely dissolves. 

Composition. Oxide of titanium 35 ; silex 35 ; lime 30. — 
Klaproth. 

Distinctive duiracter^. . It differs from the red oxide of tita- 
nium, in colour, and in crystalline form. The oxide . of tin 
has more of the metallic lustre, and is much heavier than the 
present species. The brown garnet is much harder, and does 
not possess its laminated structure. 

It occurs chiefly in primitive rocks, and is foujid in consid- 
erable quantities, at various localities. Sometimes it forms a 
p^rt of the rock in which it is found. 

Localities, Passau, in Bavaria. Arendal, in Norway, 
where it is found with magnetic iron, 6pidote, hornblende, and 
augite. It also occurs in England, Scotland, France, &c. 

IT. S. Newton, Sussex county, N. J. in yellowish rhom- J 

boidal prisms. Also at Wantage, in the same county. Kings- 
bridge. On Staten Island* Near Peekskill. AtTicondero- 
ga, "and near Lake George, N. Y. Also at Cold Spring, N. 
Y. ^here it presents th& rhomboidal prismatic form, and from 
whence magnificent specimens of a d^rk brown colour, ahd 

What are the colours of sphene ?-r-^What is the composition of sphene ? 
?— What are the distuictiye characters of sphene ? 
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presdnting broad flat faces, of several inches in extent, are 
found. Noble specimens from this locality, are among the 
collection of Dr. Barrett, of Middletown, who was its disco- 
verer. Petapsco Falls, Md. And also at Bsure Hills, near 
Baltimore. Near the falls of Schuylkill, five miles from Phi- 
ladelphia. Also at London Grove, in Chester county. 

GENUS 22. TELLiJRIVU.* 

When pure, this metal is greyish white, between the colours 
of zinc, and load ; texture laminated like antimony, which it 
also resembles, in some of its properties.. It melts at a tempe. 
rature somewhat above 600° Fah. : sp.gr. 6.11 ; brittle, 
and easily reduced to powder. Under the blowpipe, it bums 
with a blaish, or greenish flame, and is volatilized, without the 
pungent odour, resembling that of horse-radish, by which the 
native telluriuin is distinguished. It is soluble in the acids. 

It is found only in the native state, mixed, or alloyed with 
other metals. 

Impedes 1. ' NATIVE TELLURIUM. 

External characters. Colour, tin white, passing into lead 
grey ; occurs massive, and in minute crystals, which are com- 
monly aggregated, or grouped ; primary form unknown, owing 
to the minuteness of the crystals ; secondary forms, the octo- 
hedron, variously modified ; also occurs in crystalline grains, 
and plates ; lustre, strongly metallic ; structure foliated ; 
yields to the knife ; brittle t sp. gr..6.7 to 6.11. 

Chemical characters. Fusible, and volatile, with a d^nse 
white vapour. Emits the smell of hors^-radish, pnly when it 
is alloyed with selenium. 

drnposition. Tellurium 92.55 ; iron 7.20 ; gold 6.25.— 
Klaproth. 

Distinctive characters. It does not occur like native aAti. 
mony, in broad foliated plates, neither is it as hard, or as hea- 
vy, as antimony. Its colour will distinguish it from native 
bismuth. 

Localities. Freebay, in Transylvania, where it is found' in 
a gangue of quartz and porphyry. 

U. S. Huntington, in Conn, associated with ferruginous 
^ oxide of tungsten, native bismuth, and native filver. — SiUiman. 

* FVomthe Latin, Tellufir,the Earth. 



■i ■■» 



What is the colour of pure tellurium ? — In what state is this metal 
found ? — ^Wbat are the distinctive characters of native tellurium T 
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Variety 1. auro-ahgentifehous native tellitbium. 

Easlernal characters. Colour, steel grey, sometimes ap- 
proaching tin. white ; occtirs crystallized in the form of four, 
or six-sided prisms, sometimes variously modified ; .lustre me- 
t^licr structure foliated ; crystals very minute ; frficture un- 
even ; yields to the knif<^ : sp. gr. 0*7. 

The crystals of this variety jire arranged so as to resemble 
written characters, hence the name graphic tellurium. 

Chemical characters, ^Fusihle into a grey globule, with the 

. emission of white vapour, which covers the, charcoal, and is 

an oxide of tellurium. Finally there, remains on the charcoal 

a globule of malleable metal, which is an alloy of gold and 

silver. 

Composition. Tellurium 60 ; gold 30 ; silver 10. — Klaproih. 

Locality. Offenbanya,. in Transylvania, only, where it oc- 
curs with native gold, giey copper, and iron pyrites, in por- 

This is a valuable ore, and is worked for the gold and silver 
it contains. 

Genus 23. tungsten. 

This metal has scarcely been reduced to its pure metallic 
state. In nature it is found highly oxygenated, and perform- 
ing the office of an acid> formings the iungstaies bf iro9 and 
lime. It is also found in. the state of an oxide. According 
to Joyce its sp. gr. is' 17.15. 

Species 1. oxide of tungsten. — Sitliman. 

External characters. Colour, various shades of yellow, as 
orange, or chrome yellow ; occurs massive, and pulverulent ; 
fracture of the massive conchoidal, or small foliated ; lustre 
adamantine ; brittle : sp. gr. when pure, 6 ; has neither taste 
nor smell. 

Chemc^il characters. Infusible, and insoluble in acids. 
Soluble in warm liquid ammonia, from, whence it is precipita- 
ted white, by acids, but becomes yellow by standing. 

Locality. It has been found only at Hlintington, in Conn, 
in a gangue of quartz, at Lane's mine. It is associated with 
the other ores of tungsten^ ajl the known varieties of which 
are found at the same loccdity. 

This new ore of tungsten was disc6vered by Be^ij. Silliman, 

What 18 the composition of auro^rgentiferous native tellnrium ? — In 
what state is tungsten found 7— What are the colour? of the oxide of 
tungsten ?^Where has this ore been found ? 
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LL. D. of New Havea, and by bim first described in his 
Journal of Science. 

Species 2. nrirosTATE of ibok. wolfram. 

EsOerndl characters. Colour, brownish black, or nearly 
black ; occurs massive, and crystallized ; primitive form, 
which it sometimes presents, the rectangular four-sided prism ; 
modifications various; sometimes. the crystals are terminated 
by truncated pyramids ; sometimes the prism is so modified 
as to have ten sides ; and sometimes it is in broad six-sided 
pyramids, terminated by four-sided summits ; structure folia* 
ted ; lustre somewhat metallic ; when massive, it presents the 
aspect of manganese, or masses of iron ore ;' yields to the 
knife; opake ; very heavy: sp. gr. 7.15. 

Chemical characters. Fusible, with difficulty, into, a dark 
scoriii ; easily soluble in glasa of borax. 

Omiposition, Tungstic acid 78.77 ; protoxide of iron 16. 
32; protoxide of manganese 6.22 ; silex 1.25. — Berzelws, 

Distmctwe characters. It resembles oxide of tin, but this, 
by |the continued action of the blowpipe, is reducible to the 
metallic state. It also resembles the carbonate and oxide of 
^ron, but these are magnetic, or become so when heated. 

Localities, It occurs in Cornwall, in all the tin mines ; 
also, according to Mobs, in almost every one of the Saxon 
aild Bohemian tin mines, and in Siberia. 

U. S. Huntington, Conn, where it is found massive, and 
in octohedral crystals. — SilUman, 

Species 3. calcareous oxide of tungsten. 

External characters. Colours, white, passing into yellowish 
grey, and reddish brown ; occurs crystallized, and massive ; 
primitive form, the acute' octohedron ; secondary forms, the 
octohedron, bounded by isosceles triangles ; the cuniform oc- 
tohedron, and the regular octohednm, variously modified by 
truncation ; structure imperfectly foliated ; lustre vitreous, or 
adamantine ; translucent ; yields to the knife ; brittle : sp. 
gr. 5 to 6. 

Chemical characters. Infusible, but decrepitates, and turns 
white and opake. By digestion with .nitric acid, it forms a 
yellow powder, which is the peroxide of tungsten. With bo- 
rax it forms a white transparent glass. 

Composition. Tungstic acid 80.42 ; lime 19.40. — Ber- 

teUus. 

^ i .: —^ 

What is the appearance of the tmifi^tate of iron?— What is its com- 
position ?— What are the colours, and ^nfa^i the composition of calcare- 
otts oxide of tungsten ? 
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Distinctive characters. It may be distinguished from the 
light varieties of the oxide of tin by the yellow powder, which 
it forms with nitric acid.-^-The carbonate of lead effervesces 
with acids, the tungstate of lime does not effervesce. The 
sulphate of barytes is fui^lble, and is insoluble in acids. 

This ore is found in primitive rocks only, and is associated 
with the ores of tin, tungstate of iron, hsBmatite and arsenic. 

Locedities. Oisans, in France, Cornwall, in England, Bits- 
berg, hi Sweden, &c.; ^ 

tJ. Si Huntington, Conn, in a gangu^ of quartz, with the 
oxides of tungsten. 

(For a particular accouht of the ores of tungsten, as they 
occur in Huntington, see Silliman's Journal, vol. 1.) 

Genus 24. palladium.* 

Colour, gireyish white, much resembling that of pla;tina. It 
is. ductile, without much elasticity, lustre metallic ; structure 
fibrous, occurs native and alloying, native platina. 

Species 1. native palladiuh. 

External characters. Colour, steel grey, inclining to silver 
white ; occurs in grains, composed of diverging fibres ; lustre 
metallic : sp. gr. 11.8 to 12.14. 

ChemuxU characters. Infusible alone, but melts with sul- 
phur, or w^th arsenic, into a brittle mass. With nitro-muriatic 
acid, it forms a deep red solution, from which it is precipitated 
in the metallic stiate by all the metals, except gold, silver and 
platina. 

Distinctive characters. The red solution, which it forms 
with aqua-regia, w;ill distinguish it from all the metals which 
it resembles. 

Genus 25. — iRiDiuM.f 
Alloy of Iridium and Osmium. — WoUaston. 

, J^ai&mal characters. Colour, greyish white, a little darker 
than platipa ; occurs in flattish grains, and according to Mohs, 
ta six-sided prisms, with six-sided pyramids, combined in a 
fMirallel position, with isosceles ; lustre metallic ; brittle ; hard- 
et than platina ; structure foliated: sp. gr. 19.5. 

* From the planet Pallas. / 

t From trw, the rainbow, in allusion to the change of colours it gives 
while dissolving in a'cids. 

-■■ ■ ' ■ ^■■■^-^■■-^■■■■■»j''t'» ■■■■■■■■■■^ ■■ ■■■■■, ■■■■■», ■■.^■■^-■■p^.. ■■■■^. m'm 

What is the colour of palladium ?-^What are its distinctive charac- 
ters ? 

27* 
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Ckendcaleharaeters. Fusible with nitre, when it becomes 
blacky but again acquires its original colour if heated on char- 
coal. Not dissolved by aqua-reg^a, until after fusion with 
potash or soda. 

Distinctive characterit. It resembles platina, but platina is 
malleable and soluble in aqua-regia.. 

This metal is an alloy of iridium and osmium, and is found 
with. native pli^tina in South An^erica. 

Of Osmium little is known in its metallic state. Its oxide 
has been obtained by dissolving platina in nitro-muriatic acid, 
and distilling the black powder which remains with nitre. 
It possesses some properties different from those of any other 
metal. 

Rhodium, This metal, like those above named, has been 
but little examined. Its specific gravity is II. It is infusible 
alone even by the oxy-hydrogen blowpipe. With arsenic it 
becomes easily fusible, and after long continued heat, the arse> 
nic is driven off, leaving the rhodium in a striated porous mass. 
It is soluble in the acids, but not malleable. The solutions do 
dot crystallize, but when mixed with watery or alcohol, give a 
fine red colour. 

Genus 26. cadmium. 

This metal has been obtained from some of the ores of 
zinc, in which it existi^ in ataeM quantities. Its colour is tin 
white, it is malleable and ductile, and bears a fine polish. By 
the blowpipe, it readily inflames, and passes ofi* in the form of 
a dense vapour, which, when collected, is found to be a brown 
oxide of the metal. Sp. gr. of the pure metal 8,6. 

This metal was discovered a few years since, by Stromeyer. 

Genus 27.— sELEiauv. 

This metal was first noticed m some iron ore from Fahlun, 
by Berzelius. When pure it is a deep brown colour, with a 
metallic lustre. It fijses at 220° Fah. and if slowly cooled 
assumes a crystalline" texture; Wlien warmed, it becomes so 
soil as to be kneaded by the fing^ers, and may even be drawn 
out into threads. It sublimes before the blowpipe, giving out 
a strong disagreeable odoiir, resembling that of horse-radish.^ 
This odour is a good test of the presence of selenium. 

■ ' •— — ■ '' I r '■'■'- I ■ I ■ X . - - ■ ■ 

What is said of iridium and osmium ?— What i» «4i4 ofodmimn and 
aeleaium.^ 
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CLASS VII. 

COMBUSTIBLE MINERALS. 

The Minerals belooging to this Class, combine miik oxygen, 
and Undergo combustion, under ordinary circumstances, not 
requiring, l&e most of the metals, a high temperature, or the 
aid of pure oxygen, to effect their combustion.- The class in- 
cludes substances widely differing from each other, in their 
external characters, and chemicd properties* In general, 
their chief ingredients are sulphur, and carbon. 

Spepies 1. native sulfhvs. 

Eastemal charaeters. Colours, yellow, passing into orange, 
greenish^ or greyish ; occurs in .nodul^ masses, a^d in «crys« 
tals ; form an acute p3rramidal octohedron, with scalene trian-. 
gular fac^s, and its varieties ; fracture uneven, passing into 
splintery ; translucent, or transparent ; lustre shining, resin- 
ous i acquires negative electricity, by friction ; givea^ the 
sulphureous odour, when rubbed : sp. gr, Z ; refraction dou- 
ble, through parallel faces« 
Fig. 178. 



Fig. Its. The pyramidal octohedron, with sca- 
lene, triangular faces. This is the primitive form. 




Fig, 179. 




Fig. 1791^ ThQ saine^ with the summits truncated. 



Bg.-^iso; 




Fig^ ISO. . The same, with the summits replaced, 
by four triangular planes^ forming i^ low pyramid; 



' What ere the principal sabstances belonging ta claea vii. ?-— What are 
the oryitalUnd fbmi of native eiiiphur? 
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Fig. 181. 



Fig. 181. In this form the solid angles are repla 
ced by rhombic planes. ' 



Chemical characters. It burns with a bluish flame, giving 
out sulphureous acid gas, which has the property of bleaching 
vegetable substances. 

It is found in veins, in primitive, and secondary rocks. 

Localities. Murcia, and Arragon in Spain, where it occurs 
in splendid crystals, in a deposite of g3rp8um and marie. 
Suabia^ Hungary, and Peru, in mica-slate, and granite. Gib- 
raltar, in swinestone. 

U. S. At th0 cdal mines, near Richmond, Vir. Chatham, 
Conn, of a greenish colour, in n\asses, intermixed with quartz. 
Barren hill, Montgomery county, Penn. granular, or^ulveni' 
lent, with reddish white quartz. — Shefer. In the waters of 
Cliflon springs, Farmington, N. Y.^^MUchell. Also near 
West Point, in the cavities of a ferruginous granite rock. — 
Douglass.. 

* Swedes 2. volcanic sulphub. 

External characters. Colour, yellow, or yellowish red; 
occurs massive, investing, cellular, and in small crystals, of 
the same form as those of native sulphur. In its other char- 
acters it agrees with native sulphur. 

It is found in the fissures of lava, in volcanic countries. 

Localiiies. Iceland, Italy, Gaudaloupe, Nevis, Solfatara, 
and more or less in almost every volcanic" district.^ 

Volcanic sulphur probably owes its origin to the decompo- 
sition of metallic sulphurets^ by the heat of burning mountains. 
It is found lining the fissures of lava, and other Volcanic pro- 
ducts, being elevated from the depths below, by sublimation. 

Perhaps the most remarkable deposite of volcanic sulphury is 
that of Solfatara, near Naples, in a kind of sunken plain, sur- 
rounded by rocks, wliich i^ regarded as the crater of an an- 
cient volcano ; and frpm it, since the age of Pliny„ has beeh . 
obtained a considerable proportion of the sulphur used in Ku» 
TOipe.— Phillips. 

In ihe plain within the crater of Solfatclra, smoke issues 



What is the origin of volcanic sulphur ?•— What is the chief locality of 
^he sulphur of commerce ? 
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from many parts, as also from its sides ; here, by means of 
stones and tiles,, heaped over the Crevices through which the 
smoke passes, they cdlect sal ammoniac; and from the dand 
of the plain they extract -fu^t^r and oZtem. — Hamilton. 

Species 3. diaj^iond. 

External characters. Colourless, or of a yellowish, bluish, 
yellowish green, clove brown, brownish black, Prussian, blue, 
or rose red colour ; occurs crystallized, ahd in roundish grains, 
which often present indications of cr3rstalline faces ; fonUj 
the octohedron, with its varieties ; faces often convex ; struc 
tui^e perfectly kmellar, with cleavage parallel to all the planes 
of ail octohedron ; transparent^ translucent,^^ or opake : sp. gr. 
3^5. It is the hardest of all kno^rn substances. Refraction 
simple. 

Chemical characters. At a whij^" heat its combustion' is 
slowly effected.' When burned vt ox)rgen gaiS, the combina- 
tion forms carbonic acid gas, hence^ its composition is pure 
carbon. 

The secondary form^ of the diamond are very numerous. 
The following are among the most xsommon. 

Fig. 182. 



Fig. 182. The primitive form, a regular octo- 
hedron. 




Fig. 183. 




Fig. 183. This figure is intended to exhibit 
the laminated structure of the diamond, when 
cleaved. ■ ' 



Fig. 164. 




Fig. 184. The octohedron, with the edges re- 
placed by interrupted, narrow, convex surfaces. 
This is the most common truncated variety. 



What are the dolours of the diamond ?— What are the chemical chaf- 
acters of the diamond ?^What are the crystalline forma of the diamond ? 
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Fig. IS5. 

Fig. 185. The primitive octohedron,, so modi- 
>fied as to present forty-eight curvilinear faces, each 
face of the primitive, being divided by elevated 
edges, into six smaller ones. 

The mode of searching for diamonds, in Brazil, is describ- 
ed by Mawe. In that country, the diamond mines are the 
beds of certain rivers which in the summer season become 
dry. During this season, the gravel, or soil, which has been 
deposited by the heavy rains, is remaved, and placed in heaps 
on the nearest plain. When the rain commences, and the 
water becomes abundant, the miners wash this soil in small 
conical bowls, until all the mud and earthy particles are carri- 
ed off, and the gravel is entirely clean. It is then carefully 
searched for the diamonds, and particles of gold, both of which 
are at or near the bottom 6f the vessel. 

In India the diamond mines extend through a long tract of 
country, from Bengal to Cape Cormorin. The chief of these 
are now between Golconda, and Masulipatam, where the 
diamonds are found in beds of ferruginous sand or gravel. 
Fifty years ago there were more than twenty places in the 
kingdom of Golconda, in which diamonds of different sizes 
were found, and fifly places were also wrought in the kingdom 
of Visapour. Many of these mines are now abandoned, there 
being ncme but small diamonds found in them. At present, 
the diamonds of Pastael, twenty miles from Golconda, at th6 
foot of the Gate mountains, are most in request. — Phillips. 

The following list contains all the known diamonds, of re- 
markable size, existing. 

The great ^diamond brought from India, and for which the 
India company asked £30,000, was by far the largest in £u. 
rope, except the Pitt diamond, belonging to the French crown. 
Its weight is 89| carats, and its worth at £80 the carat, would 
be £637,000. The following figures represent the size and 

shape of this diamond. 

' I . . I I ■ I p ■ ' III III II ■■ 

Where is the diamond found?— What ars the modes of searching for 
the diamond 7 



Fig. 186. 
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The upper Jgure is a geometri- 
cal view of the diamond, from its 
upper face ; the lower figure is a 
^ perspective view, taken in the di- 
rection of the dotted lines x, y, of 
the upper figure. The letters A, 
B, C, set against the aagles of the 
figure, and a, h, c, against the in- 
termediate sides, respectively refer 
the same parts of the figure to each 
other. D, both in the geometrical 
and perspective drawing, marks 
the Upper, or flat face ; and the in- 
clined position' of the latter, in the 
perspective view, indicates the di- 
rection of the plane. — Shato^s Na- 
ture Displdyed. 

One of the largest diamonds, hitherto known, is in the pos, 
session of the Rajah of Mattan, in the island of Borneo, where 
it was found about a century since. It is shaped Hke an egg, 
with an indented hollow near the smaller end. It is of the 
finest water, and weighs 367 carats, or ^ oz. 169 grs. . Troy. 

For this diamond the governor of Batavia offered the Ra- 
jah one hundred and fifty thousand dollars, two large brigs of 
w^, with their guns and ammunition, and a certain number of 
great guns, and a quantity of ammunition besides. The Ra- 
jah, however, refused, partly, perhaps, because the stone was 
considered to possess miraculous powers, the water in which 
it was dipped being an imaginary remedy for all dii^eases. 
The fortune of his family was also supposed to be connected 
with this stone. 

The Queen of Portugal was said to have possessed a dia- 
mond weighing eleven ounces, which, aCcordmg to the rule of 
estimating its value, at XSO the carat, would be worth £224,- 
000,000 steWing. This stone is however said to be a white 
topaz. — Bingley, 

The Pitt diamond was brought from India, by George Pitt, 
Esq. and sold by him^ to the Regent Duke of Orleans, for 
about £100,000 sterling. It is the same which was set in the 
hilt of Napoleon^s state sword. 

The sceptre of the Emperor of Russia is adorned with a 
diamond about the size of a pigeon's egg. It had once been 
the eye of an eastern idol, and is said to have been stolen by 
a French grenadier, who tsontrived to become one of the 
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metallid; fracture uneven, granular, or Ibliated; unctuous to 
the touch ; soils the fingers ; writes on paper or wood ; ppake ; 
conducts electricity : sp. gr., 2. 

Chemical . characters. Before the blowpipe, slowly con- 
Mimes, leaving a small ■ portion of oxide of iron on the chsur* 
coal. With borax, it dissolves and coats the outside of the 
globule, metallic black. 

Composition. Carhop i)6 ; iron 4.-^i$>att«^6. 

Distinctive characters. It resembles sulphurei of molybdena, 
but is commonly less brilliant. The two minerals are readily 
distinguished by the blowpipe, with borax. The graphite 
slowly dissolves, or separates into small particles, which in- 
crust the surface of the borax. The Inolybdena adheres to 
the surface in distinct brilliant sccdes, not being in the least 
altered by the heat» * , 

Localities, U. S. Cornwall, Conn, in considerable quan* 
tities.— ^roce. Tolland, Sharon, ahd Hebron, Conn. Two 
miles from Holland meeting house, Mass. Chester, and 
Mount Monadnock, N. H. Sutton, do. of a good quality.— 
Cleaveland. Transylvania, Buck's county, Vir. in r conside- 
rable quantity. — Conrad, From this graphite, good pencils 
have been made in New York* — Cle^oeland. Near- Lake 
Champlain, ne^r the city of New York, and near Lake George, 
N. Y. At the latter locality, it is sometimes found in masses 
Weighing 1^ pounds, and ia very compact. — Gibbs, 

Uses, The fine kinds of graphite are sawn into thin plates, 
one edge of which is then inserted into a groove, in a small 
semi-cylinder of cedar wood, which is then sawn off in a line 
with the wood, and the other half glued on. In this manner, 
the common black lead pencils are made. Crayons are made 
by melting the refuse, or sawings, with sulpliur, and then 
casting it into moulds. These are easily distinguished, when 
rubbed, or heated, by their sulphureous smell. 

Graphite is also used to form crucibles, which are much less 
liable to fail at high degree's of heat than those made of clay 
and sand. 

• Species 6. anthracite,* 

External characters. Colour, greyish black ; occurs mas- 
sive, slaty, lind columnar ; lustre metallic ; often presenting 
irised, or tarnished, splendid metallic colours, consisting of 

* From the Greek ;co]i8iflting of caYl>on. . 
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What Is the composition of carburet of iron T—What are the uses of 
black lead7--^What is anthracite ? 



red» blue, and yellow, intermixed; easily frangible; some 
times soils the fingers ;- bpake : sf). gr. 1.40 to 1.60.' 

Chemical characters. Before the bloWfupe it slowty disap- 
pears without fiame^ smoke, or ^melk When burning in a 
wind furnace, the small quantity of water which it contains, is 
decomposed, and the hydrogen gives a feeble flame. 

Composition* From 72 to 95 per cenjt. of carbcm ; the rest- 
doe being oxide of iron, silex, and alumine» 

Distinctive cliofratters. It resembles graphite,' but its fnkc- 
ture presents a more shining and conchoidal surface. With 
borax, it floats on the surface without change, while the gra- 
phite slowly dissolves vand coats the surface* It is heavier 
than common mineral coal, which also gives out a bituminous 
odour before the blowpipe. " 

Localities, Near AUemont, in France, anthracite forms 
layers in a bed of black slate, at an elevation of about 7,500 
feet above the level of the sea. In England, it is found in the 
coal formations of Walsal, in Staffordshire. In Scotland, at 
Carlton Hill, near Edinburgh, and in several other places. 
In Wales, there are several formations of anthracite. It also 
occurs in Holland, Norway, Switzerland, Savqy, Spain^&c. 

In England; it is called stone coal, in Scotland, Mind coal, 
and in Ireland, Kilkenny coal, 

U. S. The anthracite formation of Pennsylvania, is very 
extensive. From the northeast branch of the Susquehannah, 
it extends eastward al^ut 30 miles, and westward from the 
same river, about 2 or 3 miles. It extends down the Sus- 
quehannah, to about 10 miles below Sunburjr. The wa- 
ters of the rivers Fishing, liehigh, Muncey, and Schuylkill, 
pass through this formation. On theSchuylkill, it extends to 
about 20 miles above reading. At Wilkesbarre, the anthra- 
cite appears at th^ surface, and there forms a bed from 20 to 
30 feet thick. Mines are worked at Wilkesbarre,' and B,\ih» 
heads of the Lehigh, and Schuylkill rivers. " At Wilkesbarre, 
the price is 12^ cents the bushel. At Philadelphia it has been 
sold at 50 or 60 cents the bushel ; 'but by improvement in the 
navigation of the rivers, its price must be lowered to 25 or 30 

cents.— Cooper. 

This anthracite is of a jet black colour, sometimes inclin- 
ing to lead grey ; lustre dkining, sometimes splendent, «nd 
semi-metallic ; not very brittle ; does not soil the hands : sp. 
gr. about 1.60. 

^ 1. , - • — : ^ I ■ 

What is the comiposition of anthracite ?^— What are the chief locaKties 
o( anthracite in this country ? 
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In Portsmouth, Rhode Island, reposes a bed of anthraciteiv 
which has been worked, more or lesd, for many years. Its 
colour varies from lead grey, to greyish black f structure 
slaty ; sometimes breaks into small rhomboidal fragments, tha 
general surface of the fractured faces being uneven, or hackly* 
It soils the fingers, and is easily broken. Its specific gravity, 
according to Dr. Meade, is from 1.45 to 1.75 ; and its com- 
position about 94 per cent, of carbon, without any contamina* 
tiob from sulphur. The remainder appears to be chiefly iron, 
and silex. 

According to the experiments of Mr. Marcus Bull, of Phi- 
ladelphia, the comparative value of the Rhode Island, and Le- 
high anthracites^ for fuel, is as 71 to 99. 

Species 7. mineral oil. 

There are two varieties . of this species, viz. > naptha, and 
petroleum. ^ 

Variety 1. naptha* 

External characters. Colour, yellowish, or- wine yellow ; 
sometimes without colour, and transparent; it exhales a 
strong bituminous odour, and burns witli a blue flam^, and 
much smoke, leaving no residuum. It swims on water : sp. gr. 
from 0.71 to 0.85, water oeing about 100. 

It is exceedingly inflammable, and 'takes fire even on the 
approach of flame. 

Composition, Carbon 87.21 ; hydrogen 12.79. — Saussure. 

When distilled and made perfectly pure, it contains neither 
water, nor oxygen^ in any other form* 

Pliny and Galen suppose, that this was the substance with 
which Medea destroyed Creusa, the daughter of Creon. She 
sent that unfortunate princess a robe, besmeared with a sub. 
stance Which burst into flames, as soon as she approached the 
altar where incense was burning, and thus was miserably de* 
atroyed. 

Beckmann has related several instances wtiere ei^ects, con- 
sidered magical, were produced by the extreme inflammabilitj 
of this substance. 

Localities, Copious springs of naptha, occur on the Cas- 
pian sea. The earth in that vicinity constantly exhales its 
vapour, and it is said that the inhabitants, by coi^centrating 
this vapour, and passing it through tubes, have perpetual lights, 
and that they cook their food by this kind of fire. It is col- 

How is minerfd oil obtained ? — ^What is said of the inflammabilitj of 
mineral oil ? 
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leeted by digging wells a few yardi deep. It k also found in 
Sicily» Dalmatik, Hungary, Siberia, dec. The streets of Gte- 
noa, are said to be lighted with it, instead of oil.—- PAf/^« 

Variety 2. petsoleux. 

External characters. This is a black, bituminous, semi- 
fluid, with a strong odour, especially when heated. It is very 
combustible, and burns with a copious, thick and black smoke, 
leaving a small quantity of coaly residue. By dtstUlation', it 
yields a colourless fluid, which resembles naptha in many of 
its properties, and probably does not differ materially from that 
substance. 

It is found in many countries, particularly in the vicinity of 
coal formations. 

Localities, France, at several places. England. St. Cath- 
arine's Well, at Edinburgh. Bavaria. Switzerland. Near 
Pa^ma, in Italy. 

But it is most plentifully found in Asia. In the Birman 
empire, in one neighbourhood, there are 520 wells in full ac- 
tivity, into which petroleum flows from over coal formations. 
IPhe quantity of petroleum annually produced by them, 
amounts to more than 400,000 hogsheads. In that section of 
country, it is used instead of oil for lamps. Mixed with earth, 
or ashes, it is used for fuel. — Phillip^, 

It is said that when naptha is exposed to the air, it becomes 
brown, thickens, and passes into petroleum. It has already 
been observed, that petroleum when distilled, yields a fluid 
tnuch resembling naptha. It is* most probable, therefore, that 
naptha becomes petroleum, after the loss of its more pure and 
volatile particles. 

U. S. Robertson enumerates 11 localities of petroleum in 
the United States. Only the most important can be uien- 
tioned. v 

Five miles from Scottsviile, in Ken. It is found on a spring 
of water, and sells at 25 cents the gallon. — Jessup, Seneca 
Lake, N. Y. It is called Seneca ot/, and is collected in con- 
siderable quantities. — Cleaveland, Medina county, Ohio, 
and in several other places in that state. 

Species 9. mineral coal. 

External characters. Colour, black, or brownish black ; 
occurs massive, and slaty ; lustre shining, often with an upri- 
descent tarnish, and^ pseudo-metallic lustre, which is aom^- 

* 

What i» petroleum T 

28* 
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times rery beautiful ; fractare large concboidal, ormierven; 
yields to the knife, but not to the nail ; easily broken ; opake^ 
sp. gr« about 1.30. 

Chemical characters. Most varieties of coal bum easily^ 
and with more or less flame. When submitted to distillation, 
they yield carburetted hydrogen, a bituminous oil^ a quantity 
of mineral tar, and a portion of ammonia. 

Composition, From 97 to 40 per cent, of carbon ; from 
47 to 9 per cent, of volatile matter, and from 3 to 13 per cent» 
of ashes. ' 

There are several varieties of this species, depending chiefly^ 
on colour and purity. 

Variety 1. black coal. 

External characters. Colour, black, oflen with an irndes- 
cent tarnish ; occurs massive ; fracture in one, and some- 
times in two directions ; , slaty ; fragments, after cleavage^ 
riiombic, or cubic ; cross fracture, imperfectly conchoidal, 
or uneven ; sometimes contains layers of mineral carbon : 
sp. gr. \Ab* 

Chemical characters. Bums with a bright flame> and muc& 
smoke, but does not swell and agglutinate* 

Composition,' Carbon 75.23 ; hydrogen 4.18 ; azote 15.96 ; 
oxygen 4.58. — Thomson, 

Thrs is the most abundant and common oS all the varieties 
of coal, ahd is the principal fuel of many countries, partica> 
larly of England. 

Variety %, cannel* coal. 

External characters. Colour, black ; texture compact ; 
fracture large conclioidal ; lustre glistening, and resinous ; 
hard, and brittle ; bears a fine polish : sp. gr. 1.23 to 1.27. 

Composition, Carbon 75^2 ; bitumen 21.68; ashes 3.12. 
— Kvrwan, 

It decrepitates when first heated, and bums without sof^etn. 
ing, with a bright flame, and rather pleasant odour. 

It is sometimes worked into ink-stands, snuff-boxes, t03rs, dee. 

Localities, Wigan, and Whitehaven, Eng. Gilmerton, 
and other places, in Scotland. ^ 

Coal is found chiefly among secondary rocks, where it oc. 
ours in beds of varioua extent and thickness. 

* Cannelt is a corruption of candle. It is sometimes ased to gire 
jltghty instead of candles. 

What is the must abundant of all the varieties of mineral ooal ?• 
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In many instanceer, thdso beds lie one oyer another, with 
earth interposed between them. At Whitehaven, in Englimd^ 
20 distinct beds have been explored, lying one above the . 
either. Near Liege, there are 60 beds, occurring in' the same * 
manner. 

It is a general observation, that the layers of slate, which 
form the roofs of coal beds, bear impressions of vegetables, 
and particularly of ferns. 

Coal is sometimes found in highly elevated situations. Ao- 
•ording to Brongniart, it occurs on the Cordilleras, in South 
America, at the height of more, than 13,000 feet above the 
level of the sea» 

The deepest coal mines are said to be those of Namar, one 
of which is 2,400 feet deep. — PinkerUm. 

Coal mines are subject to spontaneous combustion, probably 

in consequence of the decomposition of the pyrites, which 

\ some coal beds contain in abundance. ^ Some mines are 

known to have been on fire for years, and then to have ceased 

burning. 

Heaps of coal, when large^ and exposed to a small quantity 
of moisture, are subject to the same accident. 

The coal mine at Whitehaven, England, is 1200 feet deep, 
ai|d extends more than 5000 feet under the sea. . '-- > 

The United States contain many coal formations, which 
have been explored, more or less extensively. 

In Virginia, at least 25 shads have been sunk for the raising 
of coal, within an extent of 70 miles. 'At Heth's mine, ae- 
cording to Grammer, the bed of coal is 50 feet thick, and one 
of the shafts is 350 feet deep. The strata which cover the 
coal are sandstone, and argillaceous slate, often exhibiting 
vegetable impressions. Pure charcoal, says the same writer, 
in the form of sticks or logs, is frequently associated with the 
coal. 

In Ohio, coal is found in different parts of the state. In 
some cases, three successive beds are found, separated from 
each other, by argillaceous slate, bearing vegetable impres- 
sions. The bed nearest the surface, according to Atwater, 
burns well, agglutinates, and leaves only a small residuum ; 
that of the second bed, is coarse, burns with a flame less 
bright, and leaves a greater residuum ; while that of the third 
bed, though much more abundant, is inferior in quality. 

In Pennsylvania, the country watered by the western brapch 

■ ■ ■ ■■ ■ . ■ 

What is the origin of mineral coal ? 
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of the Susqaehannah, is chiefly a coal formation* Indeed, 
coaly in greater or less quantities, is supposed to underlaj 
about one third of that state. At Pittsburg, where it is found 
on, or near the surface, it is pretty extensively explored, bm 
an article of fuel. 

In Connecticut, a coal formation commencing at New Ha- 
Yen, crosses Connecticut river at Middletown, and embracing 
a width of several miles on each side of the river, extends to 
some distance above Northampton, in Massachusetts. — Sil- 
Uman. 

Within the above described tract of country, coal had been 
found at Durham, Middletown, Chatham, Hartford, Farming- 
ton, Windsor, Enfield, and South Hadley. The quantities 
foi^nd, have been small, and have occurred, sometimes in 
veins, between strata of dayslate, and sometimes in detached 
pieces. That of Windsor is a vein in clay slate, and is about 
an ipch thick at theasurface. A small quantity found in Farm, 
ington, is very full of bitumen, and bums with a bright blaze, 
and black smoke. 

Origin of Coal. — All naturalists, says Jameson, are now 
agreed, that the greater part of coal is derived from vegetables, 
which have been altered by certain natural operations, hitherto 
but imperfectly known. 

It often happens, that charcoal is found with perfect mine- 
ral coal. In some instances, one side of a specimen will be 
mineral coal, and the other side, charcoal. In several coal 
mines^ the remains of trees, either petrified, or partly pene. 
trated with bituminous matter, have been discovered. ^ Indeed, 
most of the phenomena observed, on a close examination of 
this subject, indicate the vegetable origin of coal. ' 

Spemes 10. ligxite. 

External characters. Colour, brown, or brownish black ; 
occurs massive ; structure woody ; burns w^th a weak flame, 
and the odour of peat. The compact varieties are black, 
with a resinous lustre, and imperfectly conchoidal, or uneven 
fracture. The less pompact kinds are broWn, and without 
lustre. 

, Chemical characters. It burns with flame, but does not 
swell and agglutinate like coal. The odour is not bitumin- 
ous, but like that of decayed vegetation, and similar to that of 
peat. 

Composition, Carbon 45 ; water 30 ; oily bitumen 10 ; 
gases 15. There is, however, much difference in the compo- 
sition of the several varieties. 
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The 6xtdrnal characters of lignite, together with its cheikii- 
cai p]*operties, evince that it is of vegetable origin. Indeed, 
the branches of trees, bat little c)ianged, are sc^metinies found 
among it. 

Variety 1. fibrous lighite. bittthinqus wood. 

External characters. Colour, brown, or clove brown ; tex- 
ture and form, that of wood ; longitudinal fracture, fibrous ; 
cross fracture, uneven, displaying the ^animal' circles of the 
tree ; opake ; brittle, friable, and light. 

It is easier to break, than wood ; under the knife, it as- 
sumes a kind of lustre. — Brongniart^ s 

Localities, , Bovey, in £ngland. Iceland. Mundeti, in 
Hanover. Near Paris. Abundant in the amber mines \Qf 
Prussia. 

At Bovey, Brongniart says, there are 17 thick beds of lig- 
nite, which are at the depth of about 66 feet. 

It is very abundant in Iceland. In many instances, the 
trunks of the trees are perfect, being merely compressed into 
an oval shape. This variety passes by imperceptible degrees, 
into those which are more distinctly carbonaceous. In many 
instanceis, the several varieties are found together, and some- 
times the same specimen will show the brittle and fibrous 
varieties. 

The coal, says Shaw, in the centre of the lowest bed, is of a 
black colour, nearly as heavy as pit coal, makes a'strong and 
durable fire, and is in all respects a perfect mineral coal. Tho 
other beds are more of a chocolate colour, not so heavy, and 
with nlore of the appearance of wood, consisting pf pieces 
which lie crossing each other in all directions. Some pieces 
are found, which have the knots of wood in them, in one 
part, while another portion of the. same piece, is converted in- 
to perfect mineral coal. So that nature in this instance, is 
is seen in the very act of forming mineral coal, from vegetable 
matter. — Shawns Nature Displayed, Vol. li. 

Variety 2. earthy lignite. 

External characters. Colour, black, or brownish black ; 
ociurs massive ; fracture and< aspect, earthy ; texture fine 
grained; smooth to the touch ; somewhat friable; when 
burned, emits a disagree,able odoUr. It is nearly as light as 
water. 

Localities, Near Cologne ; Hessia ; Bohemia, Saxony, 

Iceland, &c. i 

. .» - ■ . . . . — •■ ' I ■■ ■ I . ■■ ■ ■ ■- » 

What is the origin of lignite ? 
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It forms very extensive beds in the environs of Cologne^ 
where it is covered with a bed of pebbles, of quartz^ and jas- 
per, and embraces trunks oftrees, of a black, or reddish colour, 
and compressed into an oval shape. — Cleaveland, 

This lignite is used as fuel ; also for painting in distemper, 
and oil. The Dutch use it to adulterate their snufT, which is 
said to give it a much esteemed fineness, and soilness. 

Faujus observes, that the trunks of trees, which are found 
in beds of lignite, are always deprived of their branches, 
hence he concludes that they have been conveyed by the 
ocean. 

The same author relates, that nuts which now belong only 
to Hindostan, and China, together with a kind of frankin- 
cense, are found in the bpd at Cologne. — See PinkertorC^ 
Petrology, 

Authors agree that lignite is an entirely different formation 
from that of coal, and that it is in fact, a deposit of wood, 
which has been covered by earth, and in consequence, under- 
gone a change by which it only approximates to coal. It is, 
however, most probable,, that in time, it will be completely 
mineralized and converted into coal. 

.Species 11. jet. 

External characters. Colour, jet, or pitch black ; occurs 
in masses, or thin layers ; texture compact ; fracture con- 
ehoidal, and undulated ; lustre shining ; perfectly opake ; 
sometimes the texture is ligneous, and the specimen is in the 
form of the branch of a tree. It becomes weakly electric by 
friction : sp. gr. 1.25. 

Chemical characters.^ It|bums with a greenish flame, and 
emits a strong bituminous smell 

It is found with coal of the newest formation, and sometimes 
with lignite and amber. 

Localities. Various places in England ; Aude, in France. 
Various places in Germany. Silesia, Hessis^ Italy, Spain, 
and Prussia. 

Brongniart says, that jet, proper to be worked, is found in 
masses, the weight of which seldom exceeds 50 pounds. 

Uses, It bears a fine polish, and is worked into trinkets, 
and mourning ornaments. In Fi'ance, in the Department of 
Aude, 1200 persons are employed in fabricating the jet, 
which is found there, into rosaries, buttons, ear-rings, snuff- 
boxes, bracelets, ^c. — Journal des Mines. 
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Species 13. ambeh. 

External characters. Colours, wine yellow, greenish, or 
yellowish white, or reddish browh ; occurs in nodules, or 
roundish masses, of various sizes, fi'om grains, to that of a 
man's head ; texture compact ; transparent, or translucent ; 
fracture perfectly conchoidal ; lustre resinous ; becomes 
tBtrongly electric by friction ; bears a High polish. ^ 

Chemical characters. It burns silently, and with little 
smoke. While burning, it emits a bituminous odour, which 
is not unpleasant. Soluble in oils, when gently heated. 

Distinctive characters. It resembles copal, but this, while 
burning, crackles, and emits an aromatic resinous odour; 
while amber bums silently, and emits an odour distinctly 
bituminous. 

Localities, Greenland ; Moravia ; Poland ; France ; 
Prussia. 

It is found among sand and gravel, accompanied with lig- 
nite, bitumine and jet. 

In Prussia, a mine of amber lis explored to the depth of 
more than 100 feet. Under a stratuni of sand and clay 20 
feet thick, there succeeds a stratum of trees 40 or 50 feet thick. 
The wood is partly decomposed, and impregnated with pyrites 
and bitumen, and is of a blackish brown colour. Under the 
stratum of trees, and sometimes attached to them, the amber 
is found ; it is most probable, therefore, that it has proceeded 
from the vegetable juices. — Phillips, 

The amber pits of Prus^a are said to afford the king a 
revenue of $26,000 dollars annually. — Parkes. 

U. S. At Cape Sable, in Ann-Arundel county, Md. It 
occurs in a bed of lignite, and is found in grains, or masses, 
sometimes 4. or 5 inches in diameter. — Troost, Cleaveland, 
Near Trenton, N. J. and Camden, opposite to Philadelphia* 
At the latter place, a transparent specimen was found, several 
inches in diameter.- — Woodbridge, That found near Trenton, 
occurs in small grains, and rests on lignite, or carbonated 
wood, or even penetrates it. 

Uses, It is cut into articles of ornament and dress, a« 
ear rings, bracelets, beads, amulets, &c. It bears a high 
polish, and was anciently considered the most precious of 
jewels. The greatest quantity at present is purchased by 
the Armenian, and Grecian merchants. — Jameson, 

It often contains insects of various species, in a State of 
complete preservation. These are sometimes introduced by 
art, in order to increase the value of the specimen. 



S83 



INTBODUCTION TO MINERALOGY. 



There is no doubt but^m copal is often sold for* amber, as, 
when cut and polished, the pale varieties of amber cannot 
easily be distinguished from cqpal. By attending attentively 
to the ^tinctive characters above pointed out, the two sub- 
stances may readily be distinguished. 
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Jicuminated. Having the point drawn auU 

AcidUdr. Long, slender, and straiglit prisms, or crystals, aire termed acicular, 
from the Latin, acicuia, a IittlQ needle. 

Aggregated. A mineral rock is said to be aggregated, when the several com- 
ponent parts only adhere together, and may be separated by mechanical 
. means: the felspar, quartz, and mica, constituting granite,- may be separa- 
ted mechanically. Granite is an aggregated rock. 

Mloy. A jiatural combination qf two or more metals in the metallic state. 

Apudgam. A naturai combination ofi^o metals, of which mercury is one. 

Amorphous Without form ;' of tmdefinabie' shape \ from the* Greek, (amor- 
. phouEi,) having thatsignifli^ation. Amorphous minerals are sometimes de- 
scribed as being of indeterminate, or indefinite forms. 

Anhydrous, from the Greek, (anudros,) sigmfying without water ; anhydrous 
gypsum is without water. 

Arborescent. > From the Latin, arboresco; to grow like a tree ; see Dendritic. 
' Araeniaie. A term applied to a minerar<x)nsiating of the c&senicacid united 
with a base, as of copper in the arseniate of copper. " ^ 

Base. ^ A term denoting the substance to which an acid is united ; in- the arse- 
niate of copper, the copper is the b'ase< . ^ 

Borate. A mineral in which the boracic acid is combined with a base, as of 
magnesia, in the borate of magnesia. 

Botryoidal. From the Greek, (.botruodes,) signifying huhg with clusters of 
grapes or hemes. 6 o a mineral presenting an aggregation of large sections 
of numerous small globes, is termed botryoidal ; but when the globes are 
Urger, and tl^e portions are less, and separate, the app^rance is expressed 
by the term mamillateds These forms may be observe^ in certain oaes o( 
cobalt, copper, and manganese, and often in chalcedony. 

Sladed'. This term relates chiefly to tlie structure of such mmeialB as, on be- 
ing broken, present lonff flat portions longitudinally aggregated, and some> 
what resembting the Made of a knife ; this appearance may in general be 
considered us the eJSect of imermpted crystallization. ■ , 

Brittle. This character of mineral bodies does not depend upon their hardness \ 
those of which the particles cohere in the highest degree, and are immove- 
able one among another, are the most brittle. The diamond, quartz, sui» 
phate of barytes and sulphun vary greatly as to .hardness \ they aie all 
• brittle, t^ flnt only in particular directions. 

Vonahctdahd ; presenting ueep channels on the sur&ce, resulting either from 
interrupted crystallization, or the ag^gation of numerous crystals. 

■CapTSUary^ U derived flrom the Latin, capillus, a hair, and is chiefly used to ex- 
press the long, toituous, hair-like appearances, to be observed in native 
gold, and silver, and some other minerals. Crystals are sometimes termed 
capillary, when Jong and slender; but wl^en straight, they are more pro- 
perly designated by t^e term acicular. . 

CarBonais, A mineral in which the coibonic acid is combined with a base, as 
of lime, in the carbonate of lime. 

Cavernous. A mineral i& which thexie are conside^ble hollows or cavities, is " 
said to be cavernous. 

CfeSttZaf . This term was used bv Werner, in the description of such minerals 
as exhibit cells formed by the crossing aztd intemecting of the lamiikae or 

29 ' 
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lamelle of which they are constittited : commonly^ any mineral preseDiin^ 
numerous small oella or cavities, is termed cellular : see vesicular. 

Chatovant, has been adopted from the French, who use it to express the change- 
able light resembling that to be observed in the eye of a cat, to be seen in 
certain minerals ; as m the eat*s-eye. 

Chromate. A. mineral in which the chromic acid is united with a base, as of 
lead, in the chromate of lead. 

Cleavage, This term is most commonly ittied in relation to the firactureof those 
minerals which, having natural joints, possess a regular structure, and 
may be cleaved into more or less geometrical fragments ; as into varieties 
of the pamllelopiped, the rhomboid, &c. 

Coherent* In minerals that are brittle, the partides are strongly coherent ; in 
such as are friable, they are slightly coherent. 

CcmbustioTi.' During the burning of .a combustible, in common cases, oxygan 
unites with it, or with some of its ingredients : and the product of the com- 
bustion is ei.ber an oxide, an acid, or an alkali. 

Compact. A mineral is compact when no particular or distinct parts are dis- 
cernible; a compact mineral cannot be cleayed or divided into regular or 
parallel portions. The term compact is too often confounded with the 
termnuissive. 

Comcentric lamellar. . This may be said to relate to structure, being used in the 
description of such minerals, as, being of a spherical form, or of any por- 
tion el a sphere, have received su^ccessive coatings of depositions. It an 
onion be cut in two, it exhibits the concentric lamellar in perfection. 

Conchoidal, relates only to fracture ; and is doulitless derived from the LatiUr 
conchoides, signifying like the shell of a fish. Fragments of many of the 
brittle minerate exhibit this appearance, and occasionally in great pemction^ 
as quartz, and sulphur : the fracture of compact minerals is frequently 
more or less perfectly conchoidaL 

Concretion. generally signifies asmall and distiQct masa. 

CoraMoidaL, resembling branches of C9ral. 

Cune^onHf wedge-shaped ; cuneus. in Latin, signifies a wedge. 

CvMstform octokedron. See octohedron. 

Jkcampoted, This term when used strictly in a mineralogical s^uie, importsr 
the consequence of the chemical action which takes pli^e naturally in some 
minerals. Certain ores of iron, &c. in which sulphur predominates in alk 
unusual degree, decompose by exposure to aur. 

Decrepitate: A mineral is said to decrepitate on exposure to heat, when it flies 
with a crackling noise similar to that made ^ salt when thrown into the- 
fire, 

Dentritici derived from the Greek, (dentritia,) signifying like the growtii of a 
Uee. The terms arboreac^t and dentritic are used synonimously : they 
aie alike applied to the tree-like appearance in which native silver and 
native copper are sometimes found ; to the delineations seen on the anr- 
frices of certain minerals ; and to the am)earance in the mocha-sbne, &c. 

DenHform, or dentated ; in the shape of teeth ; dens being, the Latin, for atooth. 

JXeeeminiUed, When a mineral, whether crystallized, or otherwise, is fwrod 
here and there imbedded in a mass of another substance, it is said to be 
disseminated in the mass. Crystals of quartz sometimes occur, dissemina- 
ted in Canara marble, &e. ' 

JHtintegrated. This term is generally used to express the fidling to pieces of 
an:^ mineral, without any perceptible chemicu action. 

Diverging t or divergent. When the structure is fibrous, and the fibres are not 
parallel, they usually diverge in part, but not wholly, around a common 
centre ; -as in certain' zeolites, and hs^matitic iron ores. The crystals of 
some substances assume a diverging position. 

Jf, has been adopted from the G^ipan term drusen, for which we have so 
nglish word' The surface of a mineral is said to be drusy when com- 
posed of very small prominent crystals nearly equal to each other; it is 
.ofien seen in iron pyntes. 
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JE^E^orefcence, An eiRorescence is the consequence of chemical altetion ; it is 
usually applied to such nunerals as «re foilnd in extremely minute fibres 
on old walls, &c. &c. 

EhsUc. A mineral which after being benti springs back to its original form, is 
elastic. Mica is elastic ; talc, which greatly resembles mica, is only flexi- 
ble, not elastic. 

JSatihy. This term relates to fraQture* and to texture.^ Chalk and certaid of 
the ores of iron and lead are notable instances of the earthy fracture or 
texture. 

Fasciculated. . When a number of minute fibres or ac^icular crystals occur in 
small aggregations or bundles, they are said to be fasciculated ; a term 
doubtlesis derived from the Latin, fasciculus, a little bundle. Thiis appear* 
aiice often occurs in green carbonate, and arseniate of copper. 
, Fibrous. This term relates both to form and structure. Certain minerals, as 
amianthus, amianthiform arseniate of-coppef, a variety of gypsum, &c. oc- 
cur in distinct fibres. Asbestos, gypsum, red hs&matitic, iron ore, &c. are 
found massive, and of a parallel fibrous structure ; some, varieties of red 
haematite, and other minerals, are of a radiating fibious structure, when 
the fibres djverge firom a common centre. 
Filament. A mineral is said' to occur in filaments, when it is found in slender, 
thread-like, or hair-like portions. It is therefore nearly synonymous with 
Xhe terra capillary. 
FiUi/orm.^ is used in the same sense as the preceding ; but Werner confines its 
use to express the appearance of certain metals which occur in the form of 
wire, as native silver and native copper. Filum, in La|:in, signifies thread ; 
. filum metalli, wjre. 
Fle^le. Talc is flexible ; it readily bends, but does not return to its origiiud 

form. Mica is both flexible, and elastic 
Fluate. This term designates a mineral in which the fluoric acid is combined 

with a base, as with hme, in.the fluate of lime. 
Foliated. This term, which doubtless is derived from the Latin, foliatus, ha- 
ving, or consisting of leaves, is used by Werner to fixpress thie structure of 
. all minerals that may be divided or cleaved regularly, and are therefore by 
him said to consist of folia or leaves. The structure of such minerals is 
' more commonly and bustter expressed hy the term lamellar ; and they are 

said to consist of lami;i8B. 
JPrcrfure, is a term now, chiefly employed in designating the appearance of 
minerals which have no regular structure, when they are broken ; such 
minerals present aa'^earthy, even, uneven, or a conchoidal fracture, &c. 
Frangible. The term frangibility has relation to the susceptibihty of minerals 
to separate into fragments by force : this quality in minerals is not depen- 
dent on their hardness ; the structure of som^, and the brittleness of oth- 
ers, renders them easily frangible ; while others, which from their softness, 
and the ease with which their particles or molecules yields or slide over 
one another, are witl^ much more difliculty frangibla ; such minerak pos- 
sess the character of toughnessv Quartz is easily broken ', asbestos is 
tough. • ' 

FriabU. A mineral whose portionaor particles slightly cohere, and which is 
therefore easily crumbled or broken down, is said to be finable, or in a firia- 
blestiate. ... 
Fungiform. Certain substances, as for instance calcareous stalactites, are oc- 
casionally met with, having a termination similar to the head of a fungus ; 
whence they are said to be fungiform. . 

Chngue, Gan^art. We have these terms from the Germans ; the gang^e of a 
mineral, is the substance, in, or upon which, a mineral is found : it is some- 
times termed the matrix. Silver, oocurring in, or upon carbonate of lime, 
is said to haye carbonate of lime fbr its gangpe or matrix. 

Oeods. This also we derive from the (Germans. A gepde is a hollow ball ; 
at Oberstein, in Staxony, are found hollow, balls of agate Uned with crys* 
tals of quartz or amethyst, which are termed geodes. 
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Glance ia ako a Geman word, meaning shining^; thus, the followen of that 

school DM the terms glance-coal, copper-glance, <bc. 
Okbtdar distinct concretion is used to designate the fonn of any mineral which 

occurs in Uttle round or roundish masses ; the pea-stone, and roe-stone are 

examples of it. 
Oranite. A minerol composed of quartz, mica, and felspar. 
Oranular. The structure ef a mineral is said to be granular, when it appears 

to consist of small grains or concretions, which sometimes can, sometimes 

cannot, be discerned without the help of a glass ; we have therefore the 

fine granular, and the coarse granular structure. 
Greasy is used in relation to lustre ; fat quartz has ^ greasy lustriB. 

Hackly. This term relates to a fracture which is peculii^r to the tealleable 
metals ; which, when fractured, present sharp f»t>truding points. 

HaBtnaiite is derived from a Greek word, signifying blood-red ; it was first ap- 
plied by mineralogists to the variety of iron ore whibli now is called the 
red hematite ; but has since been extended to other iron ores of the same 
structure, but diifering in colour. We have also brown hssmatitas, and 
black haematites.^ 

Hepatic. A term derived from the Latin, hepar, the liver ; it is applied either 
to colour or form. We have hepatic pyrites,' hepatic quicksilver ; hepa- 
tite, &c. 

Hydrate is derived from the Greek, (udor,) water ; and is applied to certidn of 
those mineral8.(as the hydrate of magnesia) of which water forms an in- 
gredient in very large proportion. 

Imbedded. A mineral found in ' a mass of another substance, is said to be im- 
bedded in it. Crystallized quartz occurs imbedded in Cairara marble. It 
also occurs partly imbedded in other substances, as in fiuor. 

Interlacing. Interlaced. When fibres or crystals of a mineral are found inter- 
mingling with each other in various directions, they are said to be interla- 
cing, or interlaced. 

Investing. A mineral coating, or covering another, is sometimes described as 
investing it. 

Iridescent. This term relates only to the colour with which the surfaces of 
^ some minerals are naturally tarnished ; as yellow copper ore, iron pyrites, 
galena, sulphuret of antimony, &c. 

Irised. A mineral is described as irised which exhibits the prismatic colours 
either externally, or internally : the latter is generally the consequence of 
some iiyury sustained by the mineraL 

LameQcB. If a mineral be found in very minute, thin plates, it is said to occtir 
in lamellsB- 

Lamdlar. This term relates to structure. When a mineral can be fractured, 
or cleaved into regular and parallel plates, its structure is said to be lamel- 
lar ; and the portions thus obtained are termed laminae, or lamelke ; 
these terms have been adoj)ted from the Latin, in which they were al- 
most sjmonymously used to express thin plates of any substance. 

I/xmdlar distinct concretions. This term is sometimes used to express the 
form of certain mtnerals (as the oxide of uranium) consisting of separate 
tabular crystals. 

LameUiform. A nlineral consisting of lamellsD, is said to be lamelliform. 

Lenticular is employed to express the form of certain crystals which are nearly 
flat, and convex above and beneath ; and which consequently resemble 
a common lens. 

MoMedbtlily. Some <it the metals suffer extension when beaten with a ham- 
mer ; and are therefore termed malleable metals. Native gold and native 
silver are very malleable metals. 

Massive. This term ib sometimes used in describing a substance nf indeter- 
minate form, whatever may be its internal structure ; but is more com- 
monly applied to those minerals which possess regular internal structure, 
without any particular eixtemal form. 
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Mf]hfhitaUi. A mineral in whieh the molybdic acid is combined with a baae, 
, as with oxide of lead, in the molybdate of lead. 

Muriate. A mineral in .which the muriatic acid is combined with a base, as 
with soda, in the muriate of soda. 

Natural jointi. Such minerals as can be broken into regular forms, as the cube, 
rhomboid, &c. can be cleaved into those forms, only in the direction of, 
or along their natural joints. In some minerals, however, the natural 
jointaT are perceptible by the assistance of a strong light. 

Nacreoust relates to lustre ; and is employed to express the lustre of some min- 
erals (as of pearl spar) which greatly resembles that of pearl. Nacre de 
Perle, in French, signifiee Motlwr of Pearl. ii 

NUrate. A mineral in which the nitric acid is combined with a bas^t as with 
potash, in the nitrat,e of potash. 

Nodvlar, A mineral which presents irregularly globular elevationSt is termed 
. Nodular. Flint is founo ia nodular masses. 

Nitro-muriatic acid. A mixture of muriatic and nitric acid^ 

Oblique prism, see Prism- 

Obtuse octohedron, see Octohedron. 

0&lu«erAomM(2, see Rhomboid. 

Octohedron. Octohedrons are of several kinds An octohedron is sometimes 
described as two fbur^sided pyramids, haxe to hose. In the regular octohe- 
dron, the three sides of ^ach plane are of the same length. In the chttue 
octohedron, the base is longer than the twd^sides. In the acute octohe- 
hedron, the base is shorter than the two sides. In Some obtuse and acute 
octohedrons, the base is square, in others rectangular, but not square. In 
the rhonAoidal octohedron, the common base is a rhomb or rhombic ; and 
the three sides of each plane are of different lengths. In the cuneiform oc- 
tohedron, the common base of the pyramids is not square, and the planes 
are not all e<^ual, but tesemble each other, two and two, on opposite sides 
of the pyramid. 

Opdke. Those minerals are oi^akd which do not transmit a perceptible ray of 
light even through the thinnest and smallest pieces. 

Oxide. This term is used mineralogically to designate metallic minerals, in 
■ which the metal is combined with any proportion of oxygen, which is less 
than suffices to convert it into an acid. Iron is found in different states of 
oxidation. Every metal which is found united with an acid, is, when so 
combined, in the state of an oxide ; but when united with sulphur, the 
metals are not in the state of oxides, but in the metallic state. 

Pass into. One mineral is said to pass into another, when both are found so 
blended in the same specimen, that it is impossible to- decide where the 
one terminates, and the other begins. ; Flint is fpund passing into chalce* 
deny. 

Pectinated. If a mineral exhibit short filaments, crystals, or branches which 
are nearly parallel and equidistant, it is pectinated ; pecten, in Latin, sig- 
nifies a comb. 

Peroccide, when a metal has the largest quantity of oxygen. 

Porous. A mineral is said to be porous, when it is traversed in different di-# 
rections with communicating holes which pass through the substance. 

Protoxidey when a metal hais the smallest quantity of oxygen. 

Phosphate. A mineral in which the phosphoric acid is combined with a base, 
as with lime, in the phosphate of lime. 

Prism. Prisms have four or more sides surrounding the axis : they are some- 
times terminated by a single plane, and when this plane is at right angles 
to the axis, we have a right prism ; but if the termmating plane be not at 
right angles to the axis, we have an oblique prism. If &e sides of a quad- 
rangular prism are at right angles with each other, we have a rectangular 
prism, and if the sides be of equal width, a square prism, and its height it 
fiitfaergreateror less than that of the cube. . 

29* 
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PidoervJent. When the particles of a mineiBl are very mmiite vai cohem rery 
slightly, or not at aO, it is said to be pulverulent ; or in the pulverulent 
state. 

Radiated ; radiatua, in Latin, signifies beset with rays ; when the crystals of 
a mineral are so disposed as ta diverge from a centre, they are said to be 
radiated. , ' 

Ramose ; ramus, in Latin^ signifies the branch of a tree ; a mineral having that 
appearance is described as being ramose. 

Rectangtdar printf see Prism. 

Refractory. The term is used both chemically and mechanically In relation to 
minerals. It is sometimes applied to those which strongly resist the appli- 
cation of heat ; and occasionally to some whose toughness enables them to 
resist repeated blows. 

Reniform. Ktdney-shaped ; ren, in Latin, signifies kidney. 

RBtiform, Relicidated. Minerals occurring in parallel fibres, crossed at ngl^t 
angles by other fibres which also are parallel, exhibit squares like we 
meshes of a net. Retis, in Latin, signifies a net. We have reticulated 
native silver, native copper, red oxide of copper, &c. And it may be re- 
marked that such minerals as occur reticulatea, generally assume the cube, 
as one of their crystalline forms. 

Rhomboid. Rhomboids are of two kinds ; obtuse and acute. In each there 
are two points that may be termed the apices. The planes of the obtuse 
rhomboid, meet at each apex under one obtuse and two acute angles ; 
while the planes of the acute rhomboid meet at the Jipex under acute angles. 

Schistose structure. Minerals which split only in one direction, and jMresent 
fragments which are parallel, but of unequal thickness, which also are not 
smooth and even, and ere without lustre, are said to possess a i^histoee 
structure. Schist, in the German, signifies slate* 

Secondary crystals^ or forma. Such crystals as do not exhibit any portion of 
the primary planes, are termed secondary crystals. Thus, in fluor, the 
cube is a secondary crystal. 

Sectile. The term sectile is derived from the Latin, seco,to cut. Those mine- 
rals are termed sectile which are midway between the brittle and the mal- 
leable. A slice or portion cut from a sectile mineral, is fragile, and the 
new surface on the mass is smoodi and shining. Plumbago and the soap- 
stone are both sectile. 

Semi-transparent. A mineral is said to be semi-transparent when an object is 
not distinctly seen through it. 

Slaty structure. This t^rm is synonymous with schistose structure, which see. 

Specular Minerals are those which present a smooth and brilliant surfiice 
which reflects light ; those which present only one such surface, which 
is not crystalline, are comm,only termed specular : but among crystallized 
minerals, we have specular iron, from the brilliancy of its phmes. SpecU' 
lum, in Latin, signifies a looking-glass. 

Specular and SpUntery Fracture belong to imperfectly crystalline minerals. 
The fractures do not greatly differ : they are both irv^iilar ; the specular 
is shorter and more pointed than the splintery. 
^ Stalactitiform, (Stalagma,) in the Greek, si^fies a drop, an icide. StaJftctiti' 

form minerals greatly resemble icicles m shape. 
. Stalagmite. A stalagmite is the deposition afforded by the water droppingihim 
a stalactite, as on the floor of a eavem. 

SteUaied. When the crystals'or fibres of a minRal diverge all round a Gommon. 
centre, it is said to be stellated : Stella, in Latin, signifies a star. 

StrioBf Striated. The slight channels occasionally observable en the {Janes of 
crystallized mfnerals. are termed striao, and the crystals on which they are 
seen are said to be striated. The stries are commonly parallel, and genenl' 
ly indicate the direction in which crystals jnay be deaved. Stria, in La- 
tin, signifies a groove, or channel. 

Sfdphate. A minenl in which the sulphuric acid i»coinbinBd with a bMe, a» 
with lime, in the sulphateoflime« i 
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Stdphuret. A metallic mineral in which the metal is combined with sulphur.. 
In these minerals, the metal is not in the state ot an oxide, but in the me- 
tallic state. 

Tabular, When this term is used in relation to structure, it is nearly allied to 
the schistose or slaty. Talc, mica, and roofing slate, are described by the 
German School, as possessing a tabular structure. This term is used 
more generally to express the external form of such crystals as are nearly 
. flat : these are termed tabular crystals ; from the Latin, tabula, a table 
board. 

Toughness relates to internal texture. Those minerals which are bruised, or 
sufibr depression by repeated blows, in the attempt to fracture them, are 
esteemed to be tough. 

Translucent . A mineral through which an otgect cannot be seen, but which 
transmits some light, is termed translucent. Rock salt, sometimes quartz, 
flint, and fluor, &c. are translucent : many minerals are translucent on the 
edges, as common marblci, &c. • 

Transparent, ^Those minerals are transparent through which an object may 
be clearly seen. 

TfiA)ercular: A mineral whos& unevenness of sur&ce arises from small and 
somewhat round elevations, is said to be tubercular, flint is sometimes 
tubercular. 

Tuberous; exhibiting somewhat circular knobs, or elevations. 

Unctuous. The term relates to the touch. Pipe-clay is somewhat unctuous .- 
fuller's earth is unctuous ; plumbago and soapstone are very unctuous. — 
PhUJxp^s Mineralogy, 

Vesiccuhr, A mineral is said to be vesicular, when it has small and somewhat 
roun4 cavities, both internally and extomally. Lava, pumice, limestone, 
tosalt, &c. are sometimes vesicular ; from the Latin, vesicula, a little 
bladder. 

Vitreous ; from the Latin vitreus, glassy ; minends having the lustre of glass 
are said to possess the vitreous lustre. 
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Exhibiting the angular admeasurements of crystals by the Re- 
fleeting Goniometer, according to Phillips. 



AcfvnoKte. Rhombic prism, 124«> 30' and 55o 30' alternately. ^ ^ ^^ 

Adilaria. In one direction, four of 90f ; in another, fo^J; alternate^ of 59° 
25* and 120° 3 .'; and in another, four, alternately of 67° l^and 1120 4y. 
These are obtamed with great difficulty. ^ , ,^« ««, 

AMe. In one direction, alternately 93° 30' and 86° 30' ; m another, 119o SO' 
and 60® 30' ; and in another direction, IIS*^ and 65®. 

AmUygonile. Rhombic prism, 106° IC and 73° 50' alternately. (See carbon- 
ate of zinc.) , , r,' _^ N 

Amethyst. Primitive rhomboid, 94° 15' and 85© 45' alternately. (See quartz.) 

AndLctme, Primitive cube, 90®, and 90° in all directions. 

Andalusite. Rhombic prism, 88° 40' and 91 «> 20' alternately. 

Anihophyllite. Rhombic prism, 125° and 55° alternately. 

Arfwedsonite. Rhombic prism, 123® 65' on one of the lateral planes. (Horn- 
blende, 124° 30'.) ^ 

Arrasonite, Rhombic prism 116° 5' and 63® 55' alternately. 

Arseniate of copper. Rhomboidal, 110° 30' and 69° 30/ alternately. 

Arseniate of copper. Oblique fnismatic, 124° and dG°, alternately. 

Arseniate of copper. Right prismatic, UO^ 6' and 69° 10'. 

Arseniate ofcoj^. Martial. Primitive rhomb 120° and 60°. 

Arsenic. Sulphuret of Rhombic prism, lateral planes, 74® 15' and X05«> 45' 
altematelv 

Arsenical iron. Lateral planes, lll^ 12' and 63® 48' alternately. 

Augite. Primitive rhomb, 87° 5' and 92© 55' alternately. (See specular iron, 
andBournonite.) 

fiarytes, sulphate of Primary prism, from fractured surfaces, lOl** 42' and 
780 1 8' alternately. 

Bismutht Sulphuret of. After cleavage in one direction, 90®, with indications 
of cleavage, parallel to 130® and 50°. 

Bitter^ar. Rrimitive rhomb, 106^ 15' and 73® 45'. Also, in some specimens, 
107® 20' and 72® 40', alternately. (S^ calcareous spar, and cyanite.) 

Borate of lime. Primitive rhomb, 103® 40' and 76® 20', alternately. 

Borate of soda. Primitive rhomb, 86® 36' and 93® 30', alternately. 

Boumonite, Primitive 90® and 90®, or a rhomb of 93® 30' and 86® 30^, alter- 
nately. (See specular iron, augite, and borate of lime.) 

Bronzite. Cleavage parallel to the planes of a rhomb of 100® and 80®. 

Calcareous spar. Primary, obtuse rhomboid of 105® 5', and 74® 56', alternately. 
It is readily obtained. (See bitter spar.) ^ 

Carbonate of zinc. Cleavage parallel to planes of 106® 30' atad 73<3 30' alter- 
nately. 
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Carbonate ofiron. Cloavage, paralkl to the planes of IdPf^ and 73^. 

Carbonate (^ lead. Primary, right rhombic pnsm of 1 17<' and 63^. 

Carbonate of magnena, and iron. Primitive 107^ 3(V and 72^ 30'. (See bitter 
spar.) 

Carbonate of strowUan. Primitive^ right rhombic prism of IVT^ 32' and 62° 28' 
alternately. (See carbonate of lead.) 

Cdestint, Prmiitive, right rhombic prism of 104® and 76<^. (See calcareous 
spar.) 

Chabaise. Obtuse rhomboid, 94® 46^ and 86® 14' alternately. 

ChromtUe of iron. Octohedron, two ai^acent idaijies, give an angle of 109® 28'. 
(See arsenlate of iron.) 

Chromate of lead. Oblique prism, of 93® 30' add 86® SO'. (See chabaise.) 

Chrysolite. Primitive, a cube. 

Cinnabar. Acute rhomboid, of 71® 48' and 108® 12'. 

Cobalt^ arsenical. Primary, a cube. 

Copper^ sulphuret of. Douole six-sided pjrramid, the incidence of an upper, on . 
the adjacent plane of the lower pyramid, being abouJ. 147® 30'. 

Cofpper^ muriate of. Primitive, a rifht rhombic prism, of 100® and 80®. 

Copper J phosphate of Right rhombic prism 1 10® and 70®. 

Corundum. Primary, rhomboid, of 86® 4' and 93® 56' 

Cjyanite. Primary, a doubly oblique prism, of 106® 15' «ind 73® 45' of the ter- 
minal plane on the prism, in one direction, 100® 50' and 79® KV, and in 
another 93® 15' and 86® 45' alternately^ (See chabaise, Siliimanite, Cleave- 
landite, and bitter spar.) 

Diopside. Primary, oblique rhombic prism, of 87® 5' and 92® 55' alternately. 

teran. Angles of cleavage, 90®. 
^ idoU. Primary, right oblique angled prism of 1 15® 30', and 64® 30'. (See 
arragonite.) 
Eudycdiie. Lateral planes, 120®. Summit, with the lateral planes, 90®. 

Fdapar. See adularia. 

Fibrdite. Right prism, with rhombic bases, of 100® and 80®. 

Fettenstein. Cleaves parallel to all the planes and diagonals of a right rhombic 
prism,of 112®, and68®. 

Fucite. Cleaves parallel to the lateral planes of a rhombic prism, of 87® and 93®. 

Galena. Primary, the cube. 

Gehlenite. Primary, the cube. 

Glavberite. Primary, rhombic prism, Uteral planes, 83® 20' and 96® 40'. Ter- 
minal, and lateral planes, 104® 15' and 75° 45', alternately. 

• 

HederOmrgite. Cleavage, parallel to the sides of a rhombic prism, of 124® 30' 

and 65® 30', alternately. 
H&mUende. Cleavage, parallel to the sides, of 124® 30', and 55® 30', alternately. 
* (See actjmolite, and Arfwedsonite.) 
Humite. Right rhombic prism, of 120® and 60® alternately. 
Hypersthene. Rhombic prism, sides, 87® and 93® alterniBitfely. 

Idocrase. Right prism with square bases, of 90® and 90®. 

Indianit^ Cleaves into prisms of 95® 15' and 84® 45' alternately, (see glaube- 

rite, quartz, and tabular spar.) 
Iron, arsenical. Cleaves parallel to 111® 12' and 68® 48' alternately. 
Iron pyrites. Primary, a cube, to all the parallel planes of which it cleaves. 
Iron pyrites, tDhite. Primary, a right rhombic prism of 106® and 73®. Clea^uge 

parallel to all its planes. (See cyanite and carbonate of iron.) 
Iron, specular oxide of. Primitive acute rhomboid of 86® 10' and 93® 50. (See 

augite, Boumonite, and Siliimanite.) 
Iron, carbonate of Cleavage parallel to all the planes of an.obtuse rhomboid 

of 107® and 73®. (See iron pyrites, Siliimanite, and cyanite.) 

Jenite. Primary, a rhomboid of 111® 30' and 68® 30'^ (See arseniate of cop- 
•per.) 
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KiUiniie. Cleavage parallel to the planes of a rhombic prism of 135^ and 45^. 

LiUrdbite. Cleavage in three directions parallel to all the planes of a doubly 
oblique prism, viz. in one direction 98^ 90' and 8P 30', in another 91^ and 
890, and in the third 93^ 2(y and 86^ ^fy. (Seespecular iron, and hypevs- 
thene.) 

Launumite. Oblique rhombic^prism ; inclination of lateral planes 113<^ 30' ; 
inclination of terminal, with the latetal planes 86° 15'. 

Leadt sulphato-carbonate of. Primary, obUque prism of 120° 45' and 59° 15'. 

Leadf sulphalo-tri-carbonate of ^imary, an acute rhomboid of 72° 30' and 
107° 30'. (See carbonate of iron.) 

Lead^ cupreous sulphato-carbonate of. Primary, a right rhombic prism of 95° 
and 85°. 

Lead^ sulphate of. Primary, a right rhombic prism of 103° 42' and 76° 16'. 

Leddf molybdate of Cleavage parallel to an octohedron with a square base ; 
aujgle of two opposite terminal planes 49° 45' ; of the upper and lower ter- 
minal planes 130° 15'. 

lAgurite. Oblique rhombic prism of 140° and 40' alternately. 

Manganesej grey oxide of. Cleaves parallel to the planes of a rhombic prism 

of 100° and 80°. 
Mica, Primary, obli(|ue rhombic prism of 120° and 60°. 
Muriate of soda. Prmiary, a cube. 

Orpiment. Primary, a right rhombic prism of 100° and 80°. 

Fargasite. Cleavage parallel to the lateral planes of a rhombic prism of 124° 
30^ and 55° dC, being the same with actinolite and hornblende. 

Poli^Ute, Cleavage, parallel to all the planes of the cube, affording brilUant 
feces of 90° in every direction. 

Preknite. Primary 100° and 80°. 

Pyroxene, See augite. 

Quartz. Primary rhomboid 94° 15' and 85° 45'. 

Realser. Cleaves parallel to all the planes of an oblique rhombic prism, whose 

lateral planes are 74° 15' and 105° 45' ahemately. 
Rhomb spar. See bitter spar. 
Ruby. Oriental, primary, acute rhomboid of 93° 56' and 86° 4'. 

Sahlite. Primary rhomb 92° 55' and 87° 5' ; the same as augite. 

Sapphire, The same as ruby. 

Setenite. Primary, a right obliqUe angled prism, of which the bases are ob- 
lique angled parallelograms of 113° 8' and 66° 52'. 

Silver ^ Flexible sulphuret of Oblique angled prism of 125° and 55° alter- 
nately, on the lateral planes. * 

Silver^ red. Primary, obtuse rhomboid, of 108° 30' and 71° 30'. 

Sphene. Primary, an oblique rfiombic prism, lateral angles 133° 30' and 46° 
30*, alternately. 

SpindUme. Primary, the rhombic dodecahedron, of 90° and 120°. 

Spodumene. Cleavage parallel to the planes and shorter diagonal of tf rhombic 
prism of 100° and oO° ; the same as Prehnite. 

Staurotide. Primary, a right rhombic prism of 129° 20' and 50° 40'. y 

Sidphate ofstrontian. See celestine. ^ / 

Swphuret of antimony. Primary, right rhombic prism of 88° 30^ and 91° 30* 
alternately. 

Tdindar spar. Cleaves into prisms of 95° 20' and 84° 40' alternately. (See 

cuperous sulphuret of lead, indianite, and Quartz.) 
Thomsonite. Cleaves parallel to the lateral planes of 90°. 
Tin, oxide of Primary, an obtuse octohedron with a square base, the angle 

over the apex being 112° W and a plane of one pyramid, on the adioiftmir 

plane of the other, 67° 50'. 
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Tungstate of lime. The angle formed by the meeting of a plane of the upper, 

with the adjoining plane of the lower pyramid ]28<^ 40'. 
T^ptxs. Primary, a right rhombic prism oi 124^ W and 55P 38' alternately. 
TiJurnuiUne. Primary, an obtnae rhomboid of 133® 30^ and 46^ W alternately. 

WaoellUe, Cleavage parallel to both sides of a prism of 122^ Id' and bl^ 45'. 

Yewiu, See JeAi^e. 

Zmc. Red oxide of. Cleaves parallel to the planes of a six-sided prism, each 
lateral plane on the a^joimng one being \2XP and the terminal on the late- 
ral plane 90<'. 

Zinc. Silicions oxide of. Primary, a right rhombic prism of 102^ 30' and 77^ 
30 alternately. 

Zinc. Carbonate of. Cleavage parallel to all the planes of a rhomboid of 
about 106<3 30' and 73^ 30'. (See amblygonite, oitter spar, and carburet 
of iron.)' 

Zircon. Primary, an obtuse octohedron of 95<^ 40 and 84^ 20. (See glaube> 
rite, indianite, quartz, &e. 

Zcitite, cleaves parallel to the sides of a rhombic prism of 120® and 60^. 
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